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(57)Abstract: " 
PROBLEM TO BE SOLVED: To provide a liquid crystal display unit capable of r 
appropriately realizing wide-angle view display and a method for driving it. .*■ - 
SOLUTIOI^: This liquid crystal display unit is provided with a plurality of gate _ 
lines 25- and a plurality of source lines 24 crossing the gate lines 25; and a > . . 
pixel [ capacity 22 having a pixel electrode 2:1v-an*bpposihgvelectrode(cpmrnon,^: 
electrode) 7 and a liquid crystal layer is formedat each. of pixels. ,■ 
corresponding to the respective intersections: of .the. both lines. The 
orientations of the liquid crystal pojyme : . 

.random as the whole liquid crystal panel, and. almost fixed twist ^ngles are r t _ 
shown in a direction vertical to substrates interposing jthe liquid crystal layer, 
this liquid crystal display unit is provided with a Vcom adjusting circuit 26 for ' 
supplying a common electrode voltage to the opposing electrodeCcommon 
electrode) 7, and for adjusting the common electrode voltage. " T **--."'■ >v:, 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

In the liquid crystal display in which an almost fixed twist angle is shown in the direction in which have 
two or more prepared signal lines so that two or more scanning lines and these scanning lines may be 
intersected, and the pixel capacity corresponding to each intersection of these both lines which has a 
pixel electrode, a common electrode, and a liquid crystal layer for every pixel is formed, and the liquid 
crystal molecule of said liquid crystal layer has the random direction of orientation as the whole liquid 
crystal panel, and it is perpendicular to the substrate which pinches . a liquid crystal layer, , ... 
The liquid crystal display characterized by having a common electrode.voltage supply means by which . 
this common electrode voltage can be adjusted while supplying common electrode voltage to said 
common electrode. \, . ..«..; 

.{Claim- 2]:;.... . : ........ . . r, .... . t , ■ 

Said common electrode of each pixel can be distributed to two or more groups; . . t , .... 

Said common electrode voltage supply means is a liquid crystal display according to claim 1 . , ......... 

characterized by the ability to adjust common electrode voltage; independently, for said every group. 
[Claim. :3]. . .: ; ;.' > ■-- .• - ■ - '.^ ■:, •' .. i^i^i'a- >*\ 

The 1st pixel capacity and the 2n<t pixel, capacity are prepared at least for every_pixel as said pixel ^ / . j : 

Qapacity-,^; * r * ^jj^^-r L " : ' .i.: . •■ . \ "•' •■*■ ^p^*^ 

Said .common electrode voltage adjustment means is a liquid crystal display .according to claim 1 
characterized by the. ability to adjust independently the common electrode -voltage supplied to the •. ~ 
common electrode corresponding to the 1st pixel capacity, and the common electrode voltage supplied 
to the common electrode corresponding to the 2nd pixel capacity. > ... 
[Claim 4] 

The common electrode corresponding to the 2nd pixel capacity can be distributed to two or more 
groups, 

Said common electrode voltage supply means is a liquid crystal display according to. claim 3 
characterized by the ability to adjust independently the common electrode, voltage supplied to the 
common electrode corresponding to the 2nd pixel capacity for said every group while supplying a 
counterelectrode electrical potential difference common to each pixel to the common electrode 
corresponding to the 1 st pixel capacity. 
[Claim 5] 

The common electrode corresponding to the 1st pixel capacity and the common electrode 
corresponding to the 2nd pixel capacity can be distributed to two or more groups, respectively, 
Said common electrode voltage supply means is a liquid crystal display according to claim 4 
characterized by the ability to adjust independently the common electrode voltage supplied to the 
common electrode corresponding to the common electrode voltage and the 2nd pixel capacity which are 
supplied to the common electrode corresponding to the 1 st pixel capacity for said every group, 
respectively. 
[Claim 6] 
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Said group division is a liquid crystal display given in any 1 term of claims 2, 4, or 5 characterized by 
being carried out to every [ containing 1 ] n scanning line (n being a positive integer). 
[Claim 7] 

Said common electrode voltage supply means is a liquid crystal display according to claim 6 
characterized by supplying the common electrode voltage of the value from which said criteria common 
electrode voltage differs at the group corresponding to the scanning line of the other side [ in / common 
electrode voltage supplied to the group corresponding to the scanning line of the one side in the 
direction of a list of said scanning line is made into criteria common electrode voltage, and / the 
direction of a list of said scanning line ]. 
[Claim 8] 

Said common electrode voltage supply means makes common electrode voltage supplied to the 1st 
group corresponding to the scanning line of the center section in the direction of a list of said scanning 
line criteria common electrode voltage. Common electrode voltage higher than said criteria common - 
electrode voltage is supplied to the 2nd group corresponding to the scanning line by the side of an end 
in the direction of a list of said scanning line. The liquid crystal display according to claim 6 
characterized by supplying common electrode voltage lower than said criteria common electrode voltage 
to the 3rd group corresponding to the scanning line by the side of the other end. 
[Claim 9]. 

Said signal line is equipped with the signal-line driving means which supplies, a display signal level, 

Said common electrode voltage supply means is a liquid crystal display according to. claim 1 _ . 

characterized by being built in said signal-line driving means. , . .. A ■> . . 

[claim 10] 

The brightness of a pixel may change from an end [ in / in said common ^electrode voltage supply, means . 
/ the direction of a list of said scanning line ] side to dark or the one direction of the ** gradually 
toward a .central site, : , . . . . . ~ *; - -v - - , 

The liquid crystal display, according to claim 6 characterized by adjusting^the, common electrode voltage 

Supplied to. said group* .-J. X*~: -s v wc-y .... ; .-- cJLajfJifd ll;. ^wUt*. * , -.^ , .: 

[Claim 11] , . u ; . l L<,*jm . 

Said common. electrode voltagev supply. means is a liquid crystal display^given in, any :J term .of claims ,1-9 . 
characterized by . having the alter, operation means. in which alter, operation is: possible . for the amount of 
adjustments of common electrode voltage. 

[Claim 12] • - ; ; ? . .«.^ 

The scanning-line driving means which drives said scanning line, 

A liquid crystal display given in any 1 term of claims 1-11 characterized by having a reference voltage 
generation means by which this reference voltage can be adjusted while generating the reference 
voltage of two or more level for a status signal gradation display supplied to said scanning-line driving 
means. ............ 

[Claim 13] 

Said reference voltage generation means is a liquid crystal display according to claim 12 characterized 
by adjusting said reference voltage so that a predetermined gamma property may be acquired in the list 
of the arbitration in each list of the pixel to said direction of the scanning line. 
[Claim 14] 

It has an amendment information storage means to memorize the amount of adjustments of said 
reference voltage, 

Said reference voltage generation means is a liquid crystal display according to claim 12 characterized 
by performing adjustment actuation of said reference voltage based on the amount of adjustments 
memorized by said amendment information storage means. 
[Claim 15] 

Said reference voltage generation means is a liquid crystal display according to claim 13 characterized 



-3- 



by adjusting said reference voltage, so that a different gamma property along the list of the pixel of the 
one side in the direction of a list of the scanning line and the pixel of the other side may be acquired. 
[Claim 16] 

A gamma property which is alike and is different, respectively is acquired, the list of the 1st pixel said 
whose reference voltage generation means is the one side in the direction of a list of the scanning line, 
the list of the 2nd pixel which is the other side, and the list of the 3rd pixel which it is between these 
both — ** — And the liquid crystal display according to claim 1 3 characterized by adjusting said 
reference voltage so that the gamma property of the list of the 3rd pixel may turn into a property 
between the gamma property of the list of the 1st pixel, and the gamma property of the list of the 2nd 
pixel. 

[Claim 1 7] 

It has two or more scanning lines and two or more signal lines prepared so that these, scanning lines 
might be intersected. The pixel capacity corresponding to each intersection of these both lines which 
has a pixel electrode, a common electrode, and a liquid crystal layer for every pixel is formed. The liquid 
crystal molecule of said liquid crystal layer In the drive approach of a liquid crystal display which shows 
an almost fixed twist angle in the direction in which the direction of orientation is random and it is 
perpendicular to the substrate which pinches a liquid crystal layer as the whole liquid crystaLpanel, 
The drive approach of the liquid crystal display characterized by supplying common .electrode voltage to 
said common electrode, and adjusting the common, electrode voltage of a parenthesis., „..,.,, ... 

[Claim 18] • . > . ■ ... . ... . ... ■ ! < . 

The drive approach of the liquid crystal display according to claim J 7 characterized by distributing,said 
common electrode of each pixel to two or more groups, and adjustingcsaid common. electrode. voltage : ... 
independently for. every groups .ofc.th.ese. , . y ' j ."^ 

[Claim 19]. . ..u... • . . „. . . - • > 

The drive approach of the liquid crystal display according to claim J 7. orJB characterized by .generating ... . 
the- reference yoltage:iofc twq or^more, I eye I for. a status, signal gradation display, andiadjustingcthe^ ^, cwt, 
reference voltage of a. parenthesis. ^v--- ■ - 'V ■t,^r^i:.c v^^^uTd^Laruf^;^::. . 

[Claim 20] -. • ■ . , ^:,;.Vi ....vj 

The drive approach.ofc the. liquid crystal display.:according to claim .19 characterized <by .adjusting said i 
reference voltage^so*that .arpredetermined gamma property may be acquired; in~thedist? of the arbitration ; 
in each list of the. pixel to the direction of the scanning line. 
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[Field of the Invention] 

Especially this invention relates to the configuration aiming at expansion of an angle of visibility about a 

liquid crystal display and its drive approach. 

[0002] 

[Description of the Prior Art] 

Need is expanding a liquid crystal display (LCD) according to the features, such as compactability and 
low-power nature. Moreover, as for LCD, product development is furthered also functionally towards the 
formation of big-screen-izing, highly-minute-izing, and many gradation. 
[0003] 

However, compared with CRT etc., as for LCD, the point that an angle of visibility, especially the angle 
of visibility of the vertical direction are narrow has been a technical technical problem. This technical 
problem is explained below. 
[0004] 

For example, at LCD of Nor Marie White's transparency mold TN (TSUISUTO pneumatic) method 
currently used abundantly as current and an object for OA (Office Automation), brightness is controlled, 
by changing the electrical potential difference impressed to liquid crystal. That is, liquid crystal is. 
inserted into two polarizing plates arranged so that a polarization shaft might intersect perpendicularly, . 
the orientation condition of a .liquid crystal molecule is changed by changing the electrical potential , , - ..... 

difference impressed to this liquid crystal, elliptically. polarized light of the light by which the linearly . ..... 

polarized light was carried out with the polarizing plate by the side of incidence is carried out by this, 
and brightness is controlled by making only ±he light of the polarization, shaft orientations by the side/of 
outgoing radiation penetrate. .< . ^ * j - : 

[0005].. , , • . 

Moreover, rubbing processing is performed to the orientation film towards [ as shown in^ drawing 42 (a) - - 
by the thin film transistor (TFT), and color filter (GF)side, respectively ]; and the .orientation of the liquid 
crystaKmolecule is. made -to.carry;,oufcrin ±he\direction by this in LCD:for OA. .... ;* v.; . -x. .... - y^b^i 
[0006] . .: ? ^:„-.. . _ luJ^.j.; • ' 

While twisting and carrying out orientation after the liquid costal molecule has Jain down, (condition . o . 
which became width) jf the electrical-potential difference is not impr.essedi.if an electrical. potentials. > ^.-..j 
c difference is impressed,, a liquid:.crystalrmolecule ,wilL carry out orientation of /the liquid crystal -to^a,^.^.: r.x 
lengthwise direction. Moreover, liquid crystal molecules differ in a refractive index in the direction of a 
major axis, and the direction of a minor axis. For this reason, in the condition of having stood, it *i 
becomes isotropic to the anisotropy of a refractive index arising in respect of propagation of light, after 
the liquid crystal molecule has lain down. Therefore, rotation of polarization of light changes with applied 
voltage to liquid crystal. The rotation of this polarization is prescribed by the product (retardation) of the 
refractive-index anisotropy (refractive index of the direction of a refractive-index-minor axis of the 
direction of a major axis) of a liquid crystal molecule, and the gap of a liquid crystal cell. 
[0007] 

If the orientation of the liquid crystal molecule is made to carry out in the direction of drawing 42 (a), as 
shown in drawing 42 (b), since a liquid crystal molecule serves as orientation in the condition of having 
been twisted, the anisotropy of retardation will appear. In this case, as shown in drawing 42 (c), since a 
longitudinal direction is comparatively symmetrical orientation, it becomes comparatively large [ an angle 
of visibility ]. On the other hand, as shown in drawing 42 (d), since the vertical direction has the 
remarkable asymmetry of the orientation of a liquid crystal molecule, an angle of visibility becomes 
narrow. That is, in view of a top, a liquid crystal molecule is visible to the condition of having become 
width, and visible to the condition of having stood in view of the bottom. Consequently, black level looms, 
** becomes remarkable from a top-view field (theta< 0 degree), and as shown in drawing 43 , a 
gradation inversion poses a problem from a bottom visual field (theta> 0 degree). This problem becomes 
remarkable especially in full color LCD by which halftone is used abundantly. 
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[0008] 

Management of the formation process of TFT and the production process of a liquid crystal panel takes 
the further cautions, and a production process becomes complicated, and the wide-field-of-view 
cornification by the conventional LCD has the fault of bringing about low Shimo of the yield, as a result 
increase of cost as a result. 
[0009] 

As an approach of solving this problem, the manufacture approach of the liquid crystal display which 
makes rubbing processing and the orientation film unnecessary is indicated by JP.6-1 94655.A. 
[0010] 

In this manufacture approach, it continues all over a eel and the multi-domain liquid crystal each 
direction of orientation of whose is the set of a random and minute micro domain is used, in the whole 
display screen, it is uniform, and the display without a viewing-angle dependency is made to be obtained. 
[0011] 

[Patent reference 1] 

JP,6-194655,A (a open day July 15, Heisei 06) 
[0012] 

[Problem(s) to be Solved by the Invention] ^ . w ■ . 

However, with the above-mentioned conventional- configuration, multi-domain liquid crystal is used,, and 
although it is uniform in the whole display screen and the display without a viewing-angle dependency is 
made to be obtained, it has the trouble that it is difficult to guarantee. completely the orientation where 
such a display condition is acquired in the whole multi-domain liquid crystal. . i :jm.„.;.. r. 

[0013]. ... , . ■ , 

Therefore, this invention aims at offer of the liquid crystal display, which enables, a, wide-field-of-view . 
angle display appropriately, and its drive approach.-. -■- . .... , , * . 

[0014] ... , . ; v ,, _ 

[Means for. Solvingvthe Problem] v. j> , : ^i^iVG^^.;/^:^^;-^^ jv.^-u. 

In order to solve the. above-mentioned technical problem, the liquid crystal displays of jthis invention It . * 
has.two.or more scanning lines.and two or more signal lines prepared/so:thatAhese:>scanning lines mights 
be intersected;. The. pixeLcapacity. corresponding to each intersection. of these. bothi 7 lines;which has a 
pixel electrode^ aicommon electrode, and a liquid. crystal layer for.%e.very*pix'el -is. formed-. JThe liquid, ^ 
crystal molecule of said liquid crystal layer While the direction of orientation is random and supplies 
common electrode voltage to said common electrode in the liquid crystal display in which an. almost 
fixed twist angle is shown in a direction perpendicular to the substrate which pinches a liquid crystal 
layer as the whole liquid crystal panel It is characterized by having a common electrode voltage supply 
means by which this common electrode voltage can be adjusted. 
[0015] 

Moreover, the drive approach of the liquid crystal display of this invention has two or more scanning 
lines and two or more signal lines prepared so that these scanning lines might be intersected. The pixel 
capacity corresponding to each intersection of these both lines which has a pixel electrode, a common 
electrode, and a liquid crystal layer for every pixel is formed. The liquid crystal molecule of said liquid 
crystal layer As the whole liquid crystal panel, it is random, and in the drive approach of a liquid crystal 
display which shows an almost fixed twist angle in a direction perpendicular to the substrate which 
pinches a liquid crystal layer, the direction of orientation supplies common electrode voltage to said 
common electrode, and is characterized by adjusting the common electrode voltage of a parenthesis. 
[0016] 

According to the above-mentioned configuration, by adjusting suitably the common electrode voltage 
supplied to a common electrode, adjustment of the brightness of a pixel and color change of a pixel can 
be amended so that the angle of visibility from the location of the arbitration to the display screen may 
turn into a wide-field-of-view angle. Thereby, a wide-field-of-view angle display is attained 
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appropriately. 
[0017] 

Moreover, as mentioned above, since adjustment of the brightness of a pixel and amendment of color 
change of a pixel are performed by adjusting the common electrode voltage supplied to a common 
electrode, it is unnecessary to complicate a TFT production process or to make and change a drive 
circuit. Therefore, a highly efficient liquid crystal display can be obtained with the configuration of low 
cost. Furthermore, since color change by the viewing angle can be easily amended according to the 
property of a liquid crystal ingredient or a liquid crystal display, it can respond also to the various liquid 
crystal displays with which properties differ. 
[0018] 

In the above-mentioned liquid crystal display, said common electrode of each pixel can be distributed to 
two or more groups, and said common electrode voltage supply means is good for said every group also 
considering common electrode voltage as a configuration which can be adjusted independently. 
[0019] 

Moreover, the drive approach of the above-mentioned liquid crystal display is good also as a 
configuration which distributes said common electrode of each pixel to two or more groups, and adjusts 
said common electrode voltage independently for every groups of these. ... 

[0020] V-W . ■■ .. .. ....... : . .. > .... . . 

According to the above-mentioned, configuration, the angle of visibility, in the location which looks. atthe 
screen; for example,. in the vertical direction can be appropriately, adjusted by adjusting-common ... i ■ ... ... 

electrode voltage for a, common electrode for every group part opium "poppy, and. group as mentioned 
above to the liquid crystal display of the property that angles of .visibility differ, .with the location which 
looks at the screen in.the vertical direction,. for example. i. s * .. . .. - 

[0021] - . . . - . . 

The 1st pixel capacity and the 2nd pixel capacity are prepared at least. for every pixel as said, pixel ^ . 
capacity, and said common electrode voltage adjustment means^of-the.iabove-mentLoned liquid. crystal ^ 
displayjis good also considering the .common electrode voltage supplied to the common-electrode^ a>\ 
:corsresponding to the^1ist. pixeh:capacity;randvthe^.common electrode voltage tsupplied.to^the. common . iV- - 
electrode corresponding to the 2nd. pixel: capacity as a configuration jwhich.oan be. adjusted .\ ^ . /. ^^ 

independently. v> vv ^ r:^s., : <,i..;. t m^c : ^:t-j.v. . . «. , , 

[0022] 

Adjustment of suitable common electrode voltage is attained to the multi-domain liquid crystal display 
with which the 1st pixel capacity and the 2nd pixel capacity are prepared at least for every pixel as a 
pixel capacity. ...... 

[0023] 

In the above-mentioned liquid crystal display, while the common electrode corresponding to the 2nd 
pixel capacity can be distributed to two or more groups and said common. electrode voltage .supply . 
means supplies a counterelectrode electrical potential difference common to each pixel to the common 
electrode corresponding to the 1st pixel capacity, it is good for said every group also considering the 
common electrode voltage supplied to the common electrode corresponding to the 2nd pixel capacity as 
a configuration which can be adjusted independently. 
[0024] 

The common electrode voltage supplied to the common electrode of the multi-domain liquid crystal 
display with which the 1 st pixel capacity and the 2nd pixel capacity are prepared at least for every pixel 
as a pixel capacity can be adjusted with an easy configuration. 
[0025] 

In the above-mentioned liquid crystal display, the common electrode corresponding to the 1st pixel 
capacity and the common electrode corresponding to the 2nd pixel capacity can be distributed to two or 
more groups, respectively. Said common electrode voltage supply means It is good for said every group 
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respectively also as a configuration which can be adjusted independently in the common electrode 
voltage supplied to the common electrode corresponding to the common electrode voltage and the 2nd 
pixel capacity which are supplied to the common electrode corresponding to the 1 st pixel capacity. 
[0026] 

The fine control about the common electrode voltage supplied to the common electrode of the multi- 
domain liquid crystal display with which the 1st pixel capacity and the 2nd pixel capacity are prepared at 
least for every pixel as a pixel capacity, i.e., the display condition of a pixel, is attained. 
[0027] 

In the above-mentioned liquid crystal display, said group division is good also as a configuration 

currently performed to every [ containing 1 ] n scanning line (n is a positive integer). 

[0028] 

In the above-mentioned liquid crystal display said common electrode voltage supply means Common 
electrode voltage supplied to the 1st group corresponding to the scanning line of the center section in 
the direction of a list of said scanning line is made into criteria common electrode voltage. It is good for 
the 2nd group corresponding to the scanning line by the side of an end in the direction of aJist of said 
scanning line also as a configuration which supplies common electrode voltage higher, than said criteria 
common electrode voltage, and supplies common electrode voltage lower than said criteria common 
electrode voltage to the 3rd group corresponding to the scanning line, by the side of the other end 

[0029] .;■....>. . . . . •. ...... 

. The 1st group [ according. to the, above-mentioned configuration ^corresponding to . the s^canningJine. of . 
the center, section in the:.direction of a list of the scanning line, TheJiquid crystal display with which ^ 
display properties. differ in, thei 2nd group corresponding to the scanning. line by Ihe.side of an end, and? - > 
the 3rd group corresponding to the scanning line by. the side of the other end,.For^example,. the .suitable, 
adjustment for acquiring a wide-field-of-view angle is attained to the liquid. crystaLdisplay with which 
display properties differ in three fields, divided; in the directions of a list of the scanning lirie, :such as the 
vertical idirection of a;screen^/v,a^r^v^w.>,i ^ ..-I'li....- - s ~ a- J.;.:^vcu r . i>\\*3:!^t n &u?K. -v. . s,om 

. The above-mentionedJiquid crystakdisplay is good^also as a configuration in iwhich ^sai<±;signal; line Js^^vau 
.equipped, with the signal-line .driving means .which supplies a display signal level, and^said common l; u^^'.^. 
electrode voltage supply means is built in said signal-line driving means. , '.v~ »>-*ci>'"»* '■> */ <r 

[0031] 

In the above-mentioned, liquid crystal display, .said common electrode voltage supply means, is good also,., 
as a configuration which adjusts the . common electrode voltage supplied to. said group, so.that the ■ 
brightness of a pixel may change from the end side in the direction of a list, of said. scanning line to dark 
or the one direction of the ** gradually toward the central site. . 
[0032] 

According to the above-mentioned configuration, to the liquid crystal display which has the. property 

that the brightness of . a pixel changes from the end side in the directions of a list of the scanning. line, 
such as the vertical direction of a screen, to dark or the one direction of /the ** gradually toward the 
central site, for example, brightness can be appropriately adjusted so that a wide-field-of-view angle 
may be acquired. 
[0033] 

In the above-mentioned liquid crystal display, said common electrode voltage supply means is good also 
as a configuration equipped with the alter operation means in which alter operation is possible for the 
amount of adjustments of common electrode voltage. 
[0034] 

According to the above-mentioned configuration, it can consider as the configuration equipped with the 
tongue for actuation formed in the liquid crystal display, for example (alter operation means), and 
adjustment of common electrode voltage can be made easy. 



[0035] 

The above-mentioned liquid crystal display is good also as a configuration equipped with a reference 
voltage generation means by which this reference voltage can be adjusted while it generates the 
reference voltage of two or more level for a status signal gradation display supplied to the scanning-line 
driving means which drives said scanning line, and said scanning-line driving means. 
[0036] 

Moreover, the drive approach of the above-mentioned liquid crystal display is good also as a 
configuration which generates the reference voltage of two or more level for a status signal gradation 
display, and adjusts the reference voltage of a parenthesis. 
[0037] 

Since the reference voltage of two or more level for a status signal gradation display is generated and 
he is trying to adjust the reference voltage of a parenthesis according to the above-mentioned 
configuration, this circuit can be simplified by rationalization and share-izing of the circuit for a . . . 

gradation display to the configuration which generates many gradation electrical potential differences 
with much resistance elements and switches. . . . .... 

[0038] 

In the. above-mentioned liquid crystal display, said reference voltage generation means is good also as a . 

configuration which, adjusts said.reference voltage. so that a predetermined gamma property.may be 
acquired in the list of the arbitration in each list of the pixel to said direction of the. scanning line. 

[0039] r ^.X.-S.U ■ . . .. . . . ... ., . ... 

The .drive approach of the. above-mentioned liquid crystal displayJs good also as.a* configuration which^iU^o juc 

, adjusts :_said reference voltage so that a predetermined, gamma property, may be. acquired in the Jist .of.., ;.»: . 
the arbitration in each, list of the pixel to :the direction of the scanning* line. ... . .. . . . ? : ^.i-w- 

•'[0040] . ... ~ . . - 

According.to the. above-mentioned configuration, since a predetermined ; gamma. property, is. acquired Jnv^x 
the Jist of the pixel to the direction of the -scanning line in addition,.to.the brightness^! a, pixel, a.sti Ik zn&:&Q;»a 
better display is attained. , . ■- i : •: • uioO-ciy ui-.^ t 

.The-above-mentioned, liquid crystal display, is. equipped with an amendment information, storage .means;£^> ^ 
to, memorize the amount of adjustments of said reference voltage, and said reference. voltage generation: i ..^ 
means is good also as a configuration which performs adjustment actuation of said reference voltage \ 
basedron the amount. of adjustments memorized, by. said amendmentJnformation storage means; . . -.j ■.*«> 
[0042]. . . 

According to the above-mentioned configuration, adjustment of a gamma property can be easily 
performed by rewriting the amount of adjustments memorized by the amendment information storage 
means. 

[0043] . . . ■ . . ...... 

In the above-mentioned liquid crystal display, said reference voltage generation means is good also as a 
configuration which adjusts said reference voltage so that a different gamma property along the list of 
the pixel of the one side in the direction of a list of the scanning line and the pixel of the other side may 
be acquired. 
[0044] 

Since a different gamma property along the list of the pixel of the one side in the direction of a list of 
the scanning line and the pixel of the other side is acquired according to the above-mentioned 
configuration, the still finer adjustment about a display condition is attained. 
[0045] 

In the above-mentioned liquid crystal display said reference voltage generation means A gamma 
property which is alike and is different, respectively is acquired, the list of the 1st pixel which is the one 
side in the direction of a list of the scanning line, the list of the 2nd pixel which is the other side, and the 
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list of the 3rd pixel which it is between these both — ** — And it is good also as a configuration which 
adjusts said reference voltage so that the gamma property of the list of the 3rd pixel may turn into a 
property between the gamma property of the list of the 1st pixel, and the gamma property of the list of 
the 2nd pixel. 
[0046] 

In the directions of a list of the scanning line, such as the vertical direction of the display screen, 
suitable adjustment of a gamma property is attained and a still better display can be performed. 
[0047] 

[Embodiment of the Invention] 
[The gestalt 1 of operation] 

One gestalt of operation of this invention is explained below based on a drawing. 

Drawing 2 is the block diagram showing the configuration of the liquid crystal display (TFTHiquid-crystal 

module) 1 of this operation gestalt. 

[0048] 

This liquid crystal display 1 is functionally divided into the liquid crystal display section which displays an 
image, and the liquid crystal mechanical component (liquid crystal drive circuit) which drives it. The 
above-mentioned liquid crystal display section has the liquid crystal panel 8 of a TRT method. The liquid 
crystal panel 8 is equipped, with theJiquid crystal display component which is not illustrated and the 
below-mentioned counterelectrode 7. ... . :..;_-....<>. ^ , 

[0049] . 

The above-mentioned liquid crystal, drive circuit is equipped with ithec source driver (signal-line driving.., 
means)/2 and the gate driver (scanning-line driving means) 3, the , controller 4,. and the liquid crystal 
.drive. power source 5. The source driver 2 was equipped with two, or. more, source driver.sections 11 
which consist of an IG (Integrated Circuit), i.e., the.lst - the n-th source driver, and the gate driver 3 is 
equipped with two -or /more^gate driver .sections 12 which consist of an-IC„ similarly,;i.e.- the 1st.- the m- . 
th-sectiom gate drivers v.*. ^ •„-.•.;. ..w; ... . . .rcn ^j^;! k-.i.- ■..* . .. 

[0050] ..£C.V. * u'.W.:-- - : . - ■ fowCj- 

, Generally, for example, the source driver 2 and the gate driver 3\GaKried>previous : IG ehipi on the.film 
with.whicln . wiring. was ^formed;, it consists of TCR .(Tape: Carrier Package), randittusi'lJCRsiSi mounted ,on. } .r 
the IT.O (Indium .Tin. Oxide;, indium tin .oxide film) terminal of a liquid crystal panel 8; and they have .the 
composition of having connected with the liquid crystal panel 8. Or, thermocompression bonding of the 

. previous IC chip is directly carried out to the ITO terminal of a liquid crystal panel .8 through AG F 
(Anisotropic Conductive Film ; anisotropy electric conduction film), .and it is mounted, and has 
composition connected with the liquid crystal panel 8. 
[0051] . .. 

While a controller 4 inputs indicative-data D and control signals (start pulse. SR etc.) into the source 
driver 2, it inputs Vertical Synchronizing signal VS into a gate driver 3.. Furthermore, Horizontal 
Synchronizing signal LS is inputted into the source driver 2 and a gate driver 3. 
[0052] 

The configuration of the above-mentioned liquid crystal panel 8 is shown in drawing 3 . TFT23, the 
source line (signal line) 24, the gate line (scanning line) 25, and counterelectrode (common electrode) 7 
which carry out on-off control of the electrical-potential-difference impression to the pixel electrode 21, 
the pixel capacity 22, and the pixel electrode 21 are prepared in the liquid crystal panel 8. Here, the 
liquid crystal display component A for 1 pixel is constituted by the pixel electrode 21, the pixel capacity 
22, and TFT23. 
[0053] 

The counterelectrode 7 can be distributed to a different group one by one every e gate lines (e is a 
positive integer) 25 1 is included, as shown in drawing 1 . Or the group division is carried out every two 
or more gate lines 25 adjoin each other. The counterelectrode electrical potential difference C is t 
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independently given to each [ these ] group's counterelectrode 7, respectively from the Vcom 
equalization circuit (common electrode voltage supply means) 26 built in the source driver 2. 
[0054] 

For example, when all the counterelectrodes 7 of a liquid crystal panel 8 are kicked by the 1st group 7 
(A), the 2nd group 7 (B), and the 3rd group 7 (C) by the group swing, from the Vcom equalization circuit 
26, the counterelectrode electrical potential differences C1, C2, and C3 are given to the 
counterelectrode 7 of these [ 1st ] - the 3rd group, respectively. 
[0055] 

In the above-mentioned configuration, the display action in a liquid crystal display 1 is explained. 
The indicative data inputted from the outside is inputted into the source driver 2 through a controller 4 
as indicative-data D which is a digital signal. The source driver 2 carries out time sharing of the inputted 
indicative-data D, and it is latched to the 1st source driver - n-th source driver, and it carries out a DA 
translation after that synchronizing with Horizontal Synchronizing signal LS inputted from a controller 4. 
And the analog voltage for a gradation display (a gradation display electrical potential difference is called 
hereafter) which carries out the DA translation of the indicative-data D by which time sharing was 
carried out, and changes is outputted to the liquid crystal display component to which a liquid crystal 
panel 8 corresponds through the source line 24. t - . ....... , . . 

,[0056].. I .... . .... .. . .. i..., - 

The above-mentioned gradation display electricaLpotential difference, according to.the. brightriess of the . 
pixel for a display is. given to the above-mentioned source line 24 from, theisource driver 2. On the other 
hand, a :scan -signal which; carries. out sequential ON ofTFT23 together with; the. direction of a^train is ..i^-,.. 
. give n^to the gate line . 25 from a gate? driver. 3., And; the gradation^display electricaLpotential; difference of > . 
the source line 24Js impressed to. the. counterelectrode 7 connected to the.draiinxoncerned^of .TFT23 
through TFT23 of an ON state* and it is accumulated in the pixel capacity 22 between a - 
counterelectrode, 7 and. the, pixel electrode 21.Jncthis way, the light transmittanee.of liquid. crystal Js 
.changed according to the above-mentioned gradation display electricabpotentiahdifference.rand a pixel vi 
display is performed. Moreover, the counterelectrode electrical potential, differences C1,, C2;- andi G3 are , . 
given to 3 sets;of .counterelectrodesuthe ,tst,group 7 (A),. the 2nd; group, 7 ±(&)-; and>theu3i»d-igroupa7j.(C),. 7,.,. 
respectively from the A^com . equalization circuit 26 built. in the source^driver in: the.?gestalt oflthis,:*: ^ot, . 
operation." .t ... ^ .» \- . . ;;jv^./*vtf£y..« .<-...:.. *. ... . v~- c . -i ■ 

[0057] • 

An example, of a liquid crystal drive. wave general to drawing 4 and drawing 5J s. shown. In this drawing,:31 
and 35 are drive waves outputted from the source driver 2, and 32 and. 36 are drive, waves outputted 
from a gate driver 3. Moreover, 33 and 37 are the potentials of a counterelectrode 7 and 34 and 38 are 
the voltage waveforms of the pixel electrode 21. In addition, the electrical potential difference impressed 
to a liquid crystal layer is the potential difference of the pixel electrode 21 and a counterelectrode 7, 

and the slash shows it all overdrawing. . . > „ .. 

[0058] 

the case of drawing 4 — the drive wave of a gate driver 4 — the level of 32 — the period of High level 
— TFT23 — turning on — the drive wave of the source driver 3 — the electrical potential difference of 
the difference of 31 and the potential 33 of a counterelectrode 7 is impressed to the pixel electrode 21. 
then, the drive wave of a gate driver 4 — the level of 32 will turn into Low level and TFT23 will be in an 
OFF state. In this case, since the pixel capacity 22 exists in a pixel, an above-mentioned electrical 
potential difference is maintained. 
[0059] 

The same is said of the actuation in the case of drawing 5 . However, by drawing 4 and drawing 5 , the 
electrical potential differences impressed to a liquid crystal layer differ, and in being drawing 4 , 
compared with the case of drawing 5 , applied voltage is high. 
[0060] 
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In the liquid crystal display 1, by changing the electrical potential difference impressed to a liquid crystal 
layer in this way as analog voltage, the light transmittance of liquid crystal was changed in analog, and 
the multi-gradation display is realized. 
[0061] 

As opposed to the problem that especially the liquid crystal display 1 has the remarkable asymmetry of 
the orientation of the liquid crystal by the vertical direction, and an angle of visibility becomes narrow 
furthermore, as mentioned above A counterelectrode 7 is divided into two or more groups (7 (A), 7 (B), 
and 7 (C) — ), and it has different counterelectrode electrical potential differences C1 and C2 to each 
above-mentioned group's counterelectrode 7, and the composition of impressing C3 — from the Vcom 
equalization circuit 26 with which the source driver 2 is equipped. It is possible to amend color change 
which a brightness property can be changed by this so that the optimal visual field may be acquired in 
each viewing angle, and is produced by the difference in a viewing angle. In addition, in the gestalt of this 
operation, the "viewing angle'' is used as an include angle which the look (visual axis) to the normal of 
the display screen makes. Moreover, the "optimal visual field" is used as a visual field from which the 
condition that a screen appears in. the direction of a look of those who see becomes homogeneity. 
[0062] 

Drawing 6 is the block diagram showing an example of the configuration of .the. source driver section (the 
n-th source driver). 1 1. in the source driver 2 shown in drawing 2 .. ,.. ........ . ... ... . 

[0063] ... . ,., . . . 

In this drawing, in the source driver, section 1 1, indicative-data D (DR, DG, DB) required for.at display in 1 
a display screen Js inputted: serially, *and latches-this. indicative-dataiD. temporarily by the input latch v.-* 
circuit 47. Then, by .the sampling, memory^circuit .42, with the output.signal of .each stage :of.the:above- <v 

mentioned shift: register circuit.41 vindicative-data .D-sent at time sharing is. sampled, and ;it .outputs to. 

;the stage in. which the following hold -memory circuit 43 corresponds. S is a cascade ;outputr^ ~: w ~~ - 
.[0064].. . -A'^'uCAia-c w ..-.<. - . b;*./,, ■ ■■ • v.^.;:^' • . . 

the 1 st by vyhich.the f hold^memory. circuit ^3Js-contained in each JineJn^a liquidncrystaLpanel'8J- t itheva-^ 
th pixel,J.e., theLt-,^--;^he :n-th tsource line.24 is supported, respectively.-:. ii t.;; . r t^y :j'.a.fr i^:w.^ bt< is 

[0065]^ - . . ■J' • w.ku* * / ; u! • : - - - ■ ■ - — . v.* ■».^.«-^-' 

Indicative-data D Jnputted..into the hold, memory; circuit 43 is latched, by .Horizontal , S.ynchronizing-isignal ^ 
LS. Thereby, indicative-data D out putted, from the hold memory _circuit,43 is fixed, until following v.. 
Horizontal Synchronizing signal LS is inputted. 

[0066] .;Lv'^ r - '> — • ' — ' • - — • - : ^ 

Level conversions, such as. a pressure up for doubling with the signal-processing level of .the DA 
translation circuit 45 of the next step in the level-shifter circuit 44, are performed, and indicative-data 
D outputted from the hold memory circuit 43 is inputted into the DA translation, circuit 45. 
[0067] 

The reference voltage generating circuit 48 generates the reference voltage of /each level based, on . 
reference voltage VR. If inputted from the power circuit which the potential which should be given to a 
pixel does not specifically illustrate, by pressuring this potential partially inside, in for example, 64 
gradation displays, 64 kinds of potentials for a gradation display will be generated, and it will output to it 
to the DA translation circuit 45. In the DA translation circuit 45, one potential for a gradation display 
according to indicative-data D from the level-shifter circuit 44 is chosen for every pixel from the 64 
above-mentioned kinds of potentials for a gradation display, and it outputs to an output circuit 46. 
[0068] 

the low impedance transducer which an output circuit 46 becomes from the differential amplifier etc. — 
it is — the 1- of a liquid crystal panel 8 — the n-th source line 24 — it is alike, respectively, and it 
receives and the potential for a gradation display chosen in the DA translation circuit 45 is given. As for 
this potential for a gradation display, one period of Horizontal Synchronizing signal LS, i.e., the potential 
for a 1 horizontal-synchronization period maintenance is carried out, and corresponding to indicative- 



-12- 



data D new to next horizontal synchronization period gradation display, is outputted. 
[0069] 

On the other hand, the gate driver 3 includes the shift register circuit, the level-shifter circuit, and the 
output circuit. In a gate driver 3, Horizontal Synchronizing signal LS and Vertical Synchronizing signal VS 
are inputted into a shift register circuit, and the sequential transfer of Vertical Synchronizing signal VS 
is carried out in each stage in a shift register circuit by using Horizontal Synchronizing signal LS as a 
clock. 
[0070] 

the 1st by which the output from each stage of a shift register circuit is included in each train in a liquid 
crystal panel 8 - the m-th pixel, i.e., the 1-, — the m-th gate line 25 is supported, respectively. The 
pressure up of the output from each stage of a shift register circuit is carried out by carrying out a level 
conversion in a level-shifter circuit to the electrical potential difference which can control the gate of . 
TFT23 which each pixel has. furthermore, low impedance conversion is carried out in an output circuit - 
- having — the 1- of an output circuit to the liquid crystal panel 8 — the m-th gate line 25 — it is alike, 
respectively, and is received and outputted. The output from this gate. driver 3 serves as a scan signal, . 
and ON/OFF of the gate of TFT23 in each pixel of a liquid crystal panel 8 are controlled by this scan 
signal. . ... . . , . . . ■ 

[oo7i] t ..... . . .... . 

Below, actuation of the source driver section 11 of a liquid crystal display. 1. is explained.. 
Indicative-data D (DR, DG, DBXsent.from a controller A has the value of 6 bits each,, and is. once «, . . 
Jatched by the input .latch circuit 47. ... w. ... ....i w.. . , -\:; 

;[.00i72]..?-* ■ . -*v»*r*- ~* - - . .» ♦ ^.-tii ,V'-->: ...J;**.::*. i* • - -. I * r . . ..... 

A shift register circuit. 41 .is a, circuit to;which-the, start pulse signal. SPJs^shifted-namely, transmitted.*- 
from a controller 4. The start, pulse^signaLSP is outputted from the terminal- of a controller 4, andJs ~v ^ 
shifted by clock signal CK in a shift register circuit 41. u*-jc.± / u-.wj*. ;. . , 

•_[00 : 7'3]rv.v.: ► • i .-v , ; r , .x ^; t ,i „ . -4 aw :-j&s v&l > *>;r- «w .u • j/u.wA*;^ ■. . . ^ . » ... t . ^ > 

Whea.the. eight source dri ver sections- 1 1 tare used, the. sequentiaUtrransfeK of the , startu p ulse signaLSP m 
shifted, in the shiftxregister circuit 41 is carried out even in the shift^registerr circuitr-41^of .the 8th source 

. driver-section 1 1 .whose numberds.the-JJth. j *:» av^.^ .< ...^ ,-.».«/, >^v- 

[0074] . . .. - . ,* , V, V I* ... . . . '.i\J ; *•„: ' . J ■ 

in addition, the 1- [ in./ in each block from a shift register circuit 4.1 to an output circuit 46 / a liquid 
crystal panel 8 ] — corresponding to the n-th n source electrode, they;:are n steps.. Indicative-data D ^ 
latched. to the input latch circuit 47 synchronizing with the output from each stage of this shift register., 
circuit 41 is outputted to the stage in which the following hold memory circuit 43 corresponds while it is 
once memorized in the stage in which the sampling memory circuit 42 corresponds.. 
[0075] 

If n, indicative-data D is inputted from the sampling memory circuit 42, at 1 horizontal-synchronization . , . 
period, the hold memory circuit 43 will incorporate. indicative-data D from the sampling memory circuit 
42 with Horizontal Synchronizing signal LS from a controller 4 (it is also called a latch signal), and will 
output it to the following hold memory circuit 43. And the hold memory circuit 43 maintains this 
indicative-data D until following Horizontal Synchronizing signal LS is inputted. Subsequent actuation is 
as having mentioned above. 
[0076] 

In addition, a controller 4 sends indicative-data D repeatedly to the input latch circuit 47. Thereby, the 
potential according to indicative-data D is periodically written in to a liquid crystal panel 8, and the 
display in a liquid crystal panel 8 is maintained. 
[0077] 

To red, green, and the liquid crystal driver voltage output terminal for blue, the reference voltage 
generating circuit 48 creates 64 kinds of reference voltages, and generates the intermediate voltage for 
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a gradation display so that it may mention later. The electrical potential difference VR inputted into this 
circuit 48 is an electrical potential difference supplied from an external liquid crystal drive power source. 
[0078] 

The DA translation circuit 45 is outputted from the hold memory circuit 43, and based on 64 kinds of 
intermediate voltage, the indicative-data signal (digital signal) of 6 bits of each RGB changed in the 
level-shifter circuit 44 is changed into an analog signal, and it outputs it to an output circuit 46. 
[0079] 

An output circuit 46 amplifies the analog signal of 64 level, and outputs it to a liquid crystal panel 8 as a 

gradation display electrical potential difference. 

[0080] 

Drawing 7 is the outline block diagram showing the example of 1 configuration of the Vcom equalization 
circuit 26 with which each source driver section 1 1 is equipped. This Vcom equalization circuit 26 is 
equipped with one resistance element R, two constant current sources 51 and 52, and buffer amplifier 
53 for generating a voltage drop. In this Vcom equalization circuit 26, the voltage drop by passing a 
current to a resistance element R is used, and when. only a fixed. electrical potential difference shifts the . 
inputted electrical potential difference up and down, a Vcom electrical potential difference is adjusted. 
The Vcom equalization circuit 26 which . has such a configuration operates as follows. ........ 

[0081] _ _ 

The electrical potential- difference Vcom used as criteria (Vref) is supplied to the input terminal 54 of , 
the. Vcom equalizations-circuit .26. And in .obtaining output voltage . higher than, reference. voltage^Vcom 
.(Vref) .or low output voltage, the current which flows to a resistance .element. R according/to constant : , 
current sources, 51 and 52 is changed, and it outputs the electrical: potentiaLdifference Vout from .which, 
onlythe- part of .the. voltage: drop in a. resistance, element R shifted the.inputted electricaLpotential 
difference to a top or the bottom from an output terminal 55 using the^ voltage drop by the resistance 
element R. . . .. .. ... . . . : .- .. „ s o,*..._: fc 

[0082].,.: m<<^a.- : • - - - ^V,.. - JJV^jr. ... . . * ........... 

That is -when obtaining Vcom4Vref)^in^obtaining 
the; output voltage {Vout .higher ithan . reference, voltage Vcom (Vref;) so4:hat Jtimayt become c Vout=.Vref±i- 
R and, the Vcom equalization circuit 26 adjusts an, electrical potential, difference so. thatJt may become .. 
. Vout=Vref-i-R. .-.;u. . , 

[0083] ,. . ... 

Drawing .8 shows .the condition that the current which flows a resistance element R by actuation, of 
constant current sources 51 and 52 changed, when obtaining the output voltage. Vout higher than the 
above-mentioned reference voltage Vcom (Vref) ( drawing 8 R> 8 (a)), and when obtaining the output 
voltage Vout lower than reference voltage Vcom (Vref) ( drawing 8 (b)). 
[0084] 

In this case, as shown . in . drawing 8 (a), the current Lof the other positive, sense . flows from a constant . 
current source 52 to a constant current source 51 at a resistance element R by grounding the constant 
current source 51 which is in an input terminal 54 side from a resistance element R, and connecting the 
constant current source 52 in an output terminal 55 side to a power source. Consequently, the output 
voltage Vout from the output terminal 55 when reference voltage Vcom (Vref) is inputted serves as 
Vout=Vref+i-R only with the part of the voltage drop in a resistance element R higher than reference 
voltage Vcom (Vref) from an input terminal 54. 
[0085] 

On the other hand, as shown in drawing 8 (b), the current i of the other negative sense flows from a 
constant current source 51 to a constant current source 52 at a resistance element R by connecting a 
constant current source 51 to a power source, and grounding a constant current source 52. 
Consequently, the output voltage Vout from the output terminal 55 when reference voltage Vcom (Vref) 
is inputted serves as Vout=Vref^i-R only with the part of the voltage drop in a resistance element R 
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lower than reference voltage Vcom (Vref) from an input terminal 54. 
[0086] 

In each Vcom equalization circuit 26, in constant current sources 51 and 52, a current value can be 
switched to two or more values, and touch-down and connection with a power source can be switched 
further. Therefore, a counterelectrode electrical potential difference can be finely tuned by controlling 
each above-mentioned switch based on the above-mentioned adjustment data (DL). 
[0087] 

In addition, the above-mentioned adjustment data are made to input and latch to the data latch circuit 
56 (to refer to drawing 9 ) of the Vcom equalization circuit 26 from the exterior. The data latch circuit 
56 may consist of nonvolatile memory, such as a flash memory and FRAM. 
[0088] 

Drawing 9 is equivalent to the constant current sources 51 and 52 of the Vcom equalization circuit 26, 
and shows the circuitry of the constant current source section which . enables a switch of a current 
value, .and a connection switch of touch-down/power source (a resistance element R is included). 
[0089] ... . . 

This constant current source section has five constant current sources i .which generate current 2(n-1) . 
i by which weighting was carried out by 2 (n-1) by making n into a positive integer,.and 2i, 4i, 8i and 16i 
while connecting with a power source. And each constant current source 2(nr1) Lis connected to the 
end and output terminaL55. of a resistance element R through the switch ±2 (n-L), switch on with^the. k .i-. s . 
control signal of -htwo ; (n-1). Furthermore, Jt connects with the other end:and the input terminal 54, of.a . - _ ... 
resistance element R through the switch -2 (n-1) switch on with. the controLsignal of -2;_(n-1). _ \ : ... 

[0090],. t. : • .. ^ .-. . . I .■. * 

Moreover, similarly, the above-mentioned constant current source has five>,cohstant . current sources L ... ^ 
which generate current 2(n-1) i by which weighting was carried out-by.:~the. above, 2. (n-1) by making n - j 
into a positive integer, and 2i, 4i, 8i and 16i while being grounded. And each 5 constant current source ,2(n- 
1) i is connected to the above-mentioned other end and the input terminalt54rof a ; resistance element tR. c-J. c 
through + the switchi£fc2 ;(n- 1:)i;s witchr on^with «the .-control signal of .±two^(n-i1). Furthermore; it-connects^ti^ii;. nl. 
.with;the< resistance- element R.tqp: Norikazu.edge and the output*terminaL55r through ^.ui 

switchuon;withdhe controLsignal of?-.2-Xn-1): . . SmJi ; ^ -ji .\-*t.y>. o^r.'^u. 

[0091] < • 

In the above-mentioned constant current source section, namely, constant current source 2(n-1) i . . .. 
connected' to the input . terminal .54 through the above-mentioned »switch:+2 (n-1) or the. switch -2 (n-1) 
Functioning as a constant current source 51 in drawing 8 (a) and (b), constant current .source 2(n-1) i 
connected to the output terminal 55 through the switch +2 (n-1) or the switch -2 (n-1) functions as a 
constant current source 52 in drawing 8 (a) and (b). And based on the adjustment data which are multi- 
bit digital data of the binary number with a sign by the two's complement expression latched to the 
above-mentioned data latch circuit 56, a switch of the current value, about constant current sources 51 . 
and 52 and a connection switch of a power source/touch-down are enabled by controlling ON/OFF of 
each switch +2 (n-1) and a switch -2 (n-1). 
[0092] # 

by such configuration, it can come and come out to change the value and direction of the current which 
flows the above-mentioned resistance element R, and only the part of a voltage drop which flows to a 
resistance element R to input voltage Vin can output the electrical potential difference Vout shifted to 
two or more steps to a top or the bottom. An example is given and explained below about this function. 
[0093] 

The following explanation is given as that whose above-mentioned adjustment data (DL) are 6 bit data. 
It is possible to perform adjustment based on the adjustment data expressed with such 6 bits in 64 
steps of -32-+31. 

[0094] % ■ 
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In drawing 9 , the above-mentioned constant current source i and each of 2i, 4i, 8i, and 16i generate the 
current value i by which weighting was carried out by 2 (n-1), and 2i, 4i, 8i and 16i. Moreover, each 
above-mentioned switch +2 (n-1) and a switch -2 (n-1) are switched on or turned off based on the 
above and adjustment data (DL). Hereafter, the actuation of the Vcom equalization circuit 26 based on 
6-bit adjustment data is explained. 
[0095] 

As the 1st case, the case where adjustment data (DL) are "+1: (000001)" is described. In this case, only 
two switches +20 turn on and all other switches are turned off. This is in the condition of drawing 8 (a). 
[0096] 

That is, the current Itotal which flows to a resistance element R is the same as a constant current 
source i, and the sense of a current is forward. Therefore, output voltage Vout rises by the voltage drop 
in a resistance element R rather than the inputted reference voltage Vin, and the output voltage of 
Vout=Vin+ixR is obtained. This is an electrical potential difference only with the high (ixR) input- 
reference electrical potential difference Vin. 
[0097] 

Moreover, the case where adjustment data (DL) are "-9: (1021)" is explained as other cases. In this 
case, two switches t23 and two switches [ a total of four ] of switch-20 turn on,. and all other . switches 
are turned off. This-is. in»the condition. of drawing 8 (b). * ... t . ... ; . .. . 

[0098] .... * , . . - , . . ...... :, ..... -. 

That is, the current Itotal which flows .to. a. resistance element R is. set to 9i which Js-.thetsum-of the ...v :.. 
current. of a constant.current- source i. and constant current source,8i,.and.the. sense of a current is . 
negative. Therefore, output voltage Vout descends by the voltage xlrop-in ;a resistance, element .R*rather 
than the inputted.reference ^voltage; Vin, and the. output voltage ;of_Vout=Vin-9 ixR is^obtained. This is, an. 
electrical potentialAdifference-only. with 9 low times of the input-reference,.electrical. potential difference .-. 
.Vin (ixR). . 1 „;:Jos.;-,.::; ■ uls.*\ ^ ...... %. ' ... v.-. ,i . . :• . . > i 

[0099]-.-. :r ^'^i^a.ao.^'.,:- ...X;^^.. . ,.A ■ ; ;.. i ^:;,\.:v;,;, j., 

Thabis.i the weight^scalezfaetoriX^^n-nl^.of the /current value passed.tp ithe bit-number n and^resistance r: 
:t element:R can be matched , through awswitchr+2v(n-^0:and -2 (n- t)ibyiusing,tthe: multi-bit: digital idata^ofv;^ 
the binary number with :a sign by. two's complement expression as the. above-mentioned, adjustment.data. 
Therefore, the amount of adjustments of the scale factor according to adjustment;dataj(DL*)ican be . , , : . 
obtained. That is, the amount of adjustments of the above-mentioned reference value cansbe easily 
specified with the- above-mentioned: adjustment data (DL). - - : . ^? . 

[0100] . .. : 

Furthermore, in the liquid crystal display 1 of this operation gestalt, the problem that the asymmetry of 
the orientation of the liquid crystal, in the vertical direction is remarkable especially in a liquid crystal 
panel, and an angle of visibility becomes narrow is solved. For this reason, a counterelectrode 7 is 
divided into two or more .group-groups, and the counterelectrode electrical potential differences C1 and 
C2 and C3 — which are outputted by the Vcom equalization circuit 26 built in the source .driver are 
made to impress to the counterelectrode of seven lines of arbitration in a liquid crystal display 1. It is 
possible to amend color change which a brightness property can be changed by this so that the optimal 
visual field may be acquired in each viewing angle, and is produced by the difference in a viewing angle. 
[0101] 

An example of a liquid crystal drive wave is shown in drawing 10 and drawing 1 1 . In this drawing, 31 and 
35 are drive waves outputted from the source driver 2 like the case of drawing 4 and drawing 5 , and 32 
and 36 are drive waves outputted from a gate driver 3. 
[0102] 

Moreover, 61 and 62 are pole drive potentials (counterelectrode electrical potential difference C) 
impressed to a counterelectrode 7, and the counterelectrode electrical potential differences C1-C3 
outputted from the Vcom equalization circuit 26 are impressed to 3 sets of counterelectrodes of the 1st 
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group 7 of a counterelectrode (A) - the 3rd group 7 (C). That is, the counterelectrode electrical 
potential difference C2 is given to the 2nd group 7 (B), and the counterelectrode electrical potential 
difference C3 is given to the 3rd group 7 (C) for the counterelectrode electrical potential difference C1 
at the 1st group 7 of a counterelectrode 7 (A). 
[0103] 

The counterelectrode electrical potential difference C2 (Vref) used as criteria is impressed to the 2nd 
group 7 (B). And the counterelectrode electrical potential difference C1 impressed to the 1st group 7 
(A) and the counterelectrode electrical potential difference C3 impressed to the 3rd group 7 (C) are set 
as an electrical potential difference with high one side rather than this on the basis of the above- 
mentioned counterelectrode electrical potential difference C2 (Vref), and another side is set as a low 
electrical potential difference. In the vertical direction of a liquid crystal panel 8, it becomes it is more 
wide range and possible from this to change an angle-of-visibility property. In addition, the 
counterelectrode drive potentials 61 and 62 shown in drawing 10 and drawing 1 1 were equivalent to the 
above-mentioned counterelectrode electrical potential differences C1-C3, and are indicated as potential 
with predetermined width of face. 
[0104] 

Here, the case of the liquid crystal drive wave of drawing 4 mentioned above, for example and the. case . 
of the liquid crystal drive wave of drawing 10 are explained by comparison.^ ♦ f ..... . - ... ... 

[0105] . . . .. 

. the case of the liquid crystal drive wave, of drawing ^ .- — the drive wave of , a, gate driver 4. — theleveLof 
32. — the period of. High — TFT23 ,.: — turning on rr the drive wave of the source driver 3 — the .... 

electrical. potential difference of the difference of .3,1. and the potential 33 /.of. a counterelectrode 7. is 
impressed to the pixel electrode 21 ..±hen f< the: drive..wave of a gata;driverA~»:.theilevel.of 32 .will; serve-;*-: 
as Low and TFT23 will be in^an GRR. state. Jn . this case, in a pixel, since the pixel capacity 22 exists, the > 
above-mentioned electrical potential difference is maintained. . . ...>■„. . -. l\s ... ,^ 

[0106]. : , • ; .\.\JlCtv). : 

jlnsthes liquid icrystal> drive wavei of drawings 1i0 c;ialthough ? .the fundamiental^actuationiiOfrQ^ 
. \ofaTFT23. etc. is. the. same, Jt differsrtfnornathe^caseiwher.e the display? condition Jn; aJiquidi.crystaLpanel;8 c« 
is. above-mentioned drawing 4 , by impressin.g.potential which the same/potential is give a to not.all the 
counterelectrodes 7, for example, is different/ into said groups of a^counterelectrode 7. - .* 

[0107] . . ; ; . : . : 

For example, drawing 12 shows an example of the condition of the. potential in each pixel, dot at the . time* 
of impressing counterelectrode electrical potential differences C WC3 which, are. different from the Vcom. 
equalization circuit 26 to the 1st group 7 of a counterelectrode 7 (A) - the 3rd group 7 .(C). 
[0108]. 

In this drawing, the counterelectrode electrical potential difference. C2 used as criteria is supplied to the. 
counterelectrode 7 at the pixel dot (pixel dot of four lines between.the top line in drawing, and the. ~ 
lowest line) of a part without a slash, and different counterelectrode electrical potential differences C1 . 
and C3 from the counterelectrode electrical potential difference C2 are supplied to the pixel dot (pixel 
dot of the top line in drawing, and the lowest line) of a shadow area. In addition, it is shown that +- in 
this drawing has reversed the polarity of the applied voltage to a pixel dot with the dot reversal drive 
method. Moreover, one measure in drawing expresses the 1 -pixel dot. 
[0109] 

Moreover, drawing 1 3 is an example of the pixel dot corresponding to two continuous frames (Frame n, 
frame n+1) in the drive condition shown by drawing 12 , and is the case where the counterelectrode 
electrical potential difference C is changed for every frame. 
[0110] 

Since it is controlling by the liquid crystal display 1 so that the counterelectrode electrical potential 
differences C differ for every group of a counterelectrode 7 as mentioned above, in the vertical direction 
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of a liquid crystal panel 8, a wide-field-of-view angle display can be performed appropriately. 
[0111] 

In the above example, the counterelectrode electrical potential difference C used as criteria is attaining 
wide-field-of-view cornification of the vertical direction of a liquid crystal panel 8 to Rhine of the 
counterelectrode 7 of the arbitration in one frame by giving two kinds of counterelectrode electrical 
potential differences C from which potential differs. However, three or more kinds of counterelectrode 
electrical potential differences C may be given to Rhine of the counterelectrode 7 of arbitration to the 
counterelectrode electrical potential difference C of criteria. 
[0112] 

Next, the example which applied the configuration of this invention to the multi-domain liquid crystal 
panel is shown. 
. [0113] 

With the multi-domain liquid crystal panel 108, as shown in drawing . 14 , although arrangement of the 
source line 124, the gate line 125, and TFT123 is the same as said source line 24, the gate line 25, and 
TFT23, it has the pixel capacity 122a and 122b of two pieces, and the pixel electrode 121 of these pixel 
capacity 122a and 122b is connected with the drain of TFT123. In;.addition, the liquid crystal display 
component A for 1 pixel is constituted by the pixel electrode 12,1,, the pixel capacity. 122a and 122b, and 

. . TFT123. ... . • . .... ... , 

[0114] ...... ; . . 

v .[ in one liquid crystal display component A ], this multi-domain liquid crystal paneU 08 divides a j... . 

. ^ counterelectrode into counterelectrode. 107a corresponding to pixel, capacity. . 1-22a, and;counterelectrode 
:107b corresponding to pixel capacity 122b„ and.controls them independently^ v. ^ .;-v,„. ....... a^-.i. 

;.-.,„.—>,- ~ The; example, of a configuration of the above-mentioned multi-dornain-liquid^crystal. panel 108 is shown in- 
k drawing. 1 5 , . In this multiTdomain liquid crystal panel 108,\it has distributed to a different group one by, ., 
one like said liquid, crystal panel 8 every e gate lines (e is a positive (integer.) 25L.Gounterelectrodes 107 a 

w ^ adjoin~eachi w.»t»; 

u\,c. uothervnHere?th.ei'gno.upvdLv|sio.n!; ofcthe^c.ounterelecteo.des. .1 07a andi^^7b;is>caWle#out/^like i ±he-case..of-a: , ^ 
liquid.crystal panel 8 :at .the. 1st group 107 (AX the.2nd group 107iXB), and the,3rd;gnoupv1>07.(C). . j 

[01 16] : < ■ . .-t;-./.:^:.. ■ .., • . . .. . 

Moreover, it had the source driver 102 corresponding to said source driver 2, and the gate driver 103 
j . -corresponding to said gate driver .3, and the source-driver 102 is. equipped, with the Vcom equalization 
circuit 126. This Vcom equalization circuit 126 has a configuration corresponding to said Vcom 
equalization circuit 26, and an output of the counterelectrode electrical potential differences C1-C4 is 
possible for it at least. This Vcom equalization circuit 126 can adjust the value of the counterelectrode 
electrical potential differences C1-C4. to output like the Vcom equalization circuit 26. 

■ [0117] . 

In this multi-domain liquid crystal panel 108, the counterelectrode electrical potential difference C3 is 
given in common to each group's counterelectrode 107a from the Vcom equalization circuit 126. 
Furthermore, from the Vcom equalization circuit 126, the counterelectrode electrical potential difference 
C4 is given to the 1st group's 107 (A) counterelectrode 107b, the counterelectrode electrical potential 
difference C5 is given to the 2nd group's 107 (B) counterelectrode 107b, and the counterelectrode 
electrical potential difference C6 is given to 3rd group 107 (C) counterelectrode 107b, respectively. 
[0118] 

Thus, the counterelectrode electrical potential difference C impressed to counterelectrode 107b is 
controlled independently by the multi-domain liquid crystal panel 108 for every group. Thereby, in the 
vertical direction, a wide-field-of-view angle display is possible like said liquid crystal panel 8. 
[0119] 

Every e gate lines (e is a positive integer) 25 1 is included, one by one, Counterelectrodes 107a and 
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107b can distribute to a different group, and show the multi-domain liquid crystal panel 208 of a 
configuration of controlling independently the counterelectrode electrical potential difference C 
impressed to counterelectrode 107a and counterelectrode 107b for every group to drawing 16 . 
[0120] 

In this case, the Vcom equalization circuit 226 with which the source driver 202 is equipped has a 
configuration corresponding to said Vcom equalization circuit 26, and an output of the counterelectrode 
electrical potential differences C1-C6 is possible for it at least. This Vcom equalization circuit 226 can 
adjust the value of the counterelectrode electrical potential differences C1-C6 to output. 
[0121] 

In this multi-domain liquid crystal panel 208, the group division of the counterelectrodes 107a and 107b 
is carried out at the 1st group 207 (A), the 2nd group 207 (B), and the 3rd group 207 (C). In this multi- 
domain liquid crystal panel 108, from the Vcom equalization circuit 226, the counterelectrode electrical 
potential difference C3 is given to the 1st group's 207 (A) counterelectrode 107a, the counterelectrode 
electrical potential difference C2 is given to the 2nd group's 207 (B) counterelectrode 107a, and the 
counterelectrode electrical potential difference C1 is given to the 3rd group's 207 (C) counterelectrode 
107a. Moreover, from the Vcom equalization circuit 226, the counterelectrode electrical potential 
difference C4 is given to the .1st group's 207XA). counterelectrode 1 07b, the. counterelectrode. electrical ... .\ 
potential difference C5 is given to the 2nd group's 207 (B) counterelectrode.;! 07b,. and the . . s 

counterelectrode electrical potential difference C6 is given to the 3rd group's. 207 (C) counterelectrode 

. 107b. f : ^ .^u. — ;w<u. . .... . .^uj. ■ ;« , . . .. _. 

-[01.22] ••' .* U 'Si'i L st;.^-:t-s^*jf . -.:.u^.. \ . \ . .-...v.; " " . .. \<* ■*■ i 1 ■•«. - • .;..«.-, 

.Thus, the .counterelectrode. electrical potential difference C impressedtto Counterelectrodes 1 07a and , • - . 

107b is controlled independently by the multi-domain liquid crystal panek208;for every-group.. Thereby, . 
Jn the vertical directions wide^field-of-view angle display is possible Jike said- liquid, crystal panel 8. - 

[0123] Jil ^•-. ; .- s ^ c . ..... .iv,;,.,. ,., v . . . ., . . . 

. [The gestalt ,2 of:operatiqn]> u~ -.-.^u -:uh.jL ^ .^^ ; Aa ^et>ua-.i: :^ oh ap.»f.Wr^8>. . ...-a :. 

. ;Qtheis,gestaltemoft operation; oMhis^invention,are.:explained belaw^basgd^bi^-ai^drawing^^oii. ^-:-.Mu:3nv..vt •w.a m 
.^ Drawing* t.7 . is/theablock. diagramushowing the.configuration of thet-liqu^ o>^ 

crystal module). 501 : of this .operation; gestalt. In addition, in this drawing, tonly .the main components ;and ^ . 

signal paths are illustrated, for example, it is omitting about the path: qf:some <[, such . as a. power circuit, _ - : 
. and a clock signal, a reset signal, a select signal, ] signals. . ; , 

The liquid crystal display 501 is equipped with a liquid crystal panel 510 (a counterelectrode 7 is 
included), the source driver 512, a gate driver 513, and MPU (microprocessor unit)514 as a control 
circuit. , . 

[0125] 

A liquid crystal panel 510 has the pixel of the TFT method of x (m pixels of perpendicular directions) . 

formed in n source lines 24 and m gate lines 25 (n pixels of horizontal directions). 

[0126] 

In addition, below, the array of the pixel of the horizontal direction of one line is called a "line", and the 
array of the pixel of the perpendicular direction of one line is called a "train." Here, it shall be 
n= : 1028xRGB and m= 900 and the gradation display of 64 gradation (6 bits) of the 0th gradation - the 
63rd gradation shall be performed in each pixel, in addition — each line -- R (red), G (green), and B 
(blue) — the pixel which displays each shall be arranged repeatedly 
[0127] 

It is the configuration shown in said drawing 3 , and the liquid crystal panel 510 can be distributed to a 
different group (the 1st group 7 (A), the 2nd group 7 (B), and the 3rd group 7 (C)) one by one as 
mentioned above every e gate lines (e is a positive integer) 25 a counterelectrode 7 contains 1. 
[0128] 
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In this case, the Vcom equalization circuit 517 serves as a configuration equivalent to the above- 
mentioned Vcom equalization circuit 26. The counterelectrode electrical potential difference C is 
independently given to each above-mentioned group's counterelectrode 7 from the Vcom equalization 
circuit 517, respectively. That is, as shown in drawing 1 , the counterelectrode electrical potential 
difference C1 is given to the 1st group 7 (A), the counterelectrode electrical potential difference C2 is 
given to the 2nd group 7 (B), and the counterelectrode electrical potential difference C3 is given to the 
3rd group 7 (C). Thereby, in the vertical direction of a liquid crystal panel 510, a wide-field-of-view angle 
display is attained like the above-mentioned configuration. 
[0129] 

Moreover, a liquid crystal panel 510 may be the same configuration as the multi-domain liquid crystal 
panel 108 shown in drawing 14 and drawing 15 . In this case, the Vcom equalization circuit 517 serves as 
a configuration equivalent to the above-mentioned Vcom equalization circuit 126. 
[0130] 

With such a configuration, like the multi-domain liquid crystal panel 108, the group division of the 
counterelectrodes 107a and 107b is carried out at the 1st group 107 (A), the 2nd group 107 (B), and the 
3rd group 107 (C), and the counterelectrode electrical potential difference C3 is given in common to . 
eack group's counterelectrode 107a by the liquid crystal panel 5,1.0 from the Vcom equalization circuit 
517..Furthermore,,from the Vcom equalization circuit 517, the counterelectrode :electricaLpotentiaL.^ ^. 
difference C4 is given to the lst/group's.107 (A) counterelectrode 107b, the counterelectrode electrical 
potential difference C5 is given to the 2nd group's 107 (B) counterelectrode 107b, and the. .>< . 
counterelectrode electrical potential difference C6.is given to 3rd group. 107 (C). counterelectrode. 107b,c 
. respectively. Thereby, in the vertical .direction/ the wide-field-ofrview. angle, display^of ...a. liquid crystal 
.panel 510. is attained Jike the. above-mentioned configuration. >. . ..... , 

Moreover, a liquid crystal panel 510 may be the same configuration as^the multindomain. liquid crystal . . 
panel 208 shown ini drawing J.6. . In.this case, the Vcom equalization^circuit 5i1 Jtserves asja configuration^ 
^ equivalent to: the above-mentioned aVcom equalization ^circuit 226;^\uc^ } tc iu ~ t&:&2WM<zv^-<&8£ 

.With such, a configurationpaJiquid. crystal. panel . 510, like the multi-domain liquid crystal panel 208 ^ . .\. 
Counterelectrodes 107a;and.-i07b For, example, the 1st group 207 (A),. A group, division's* cameduoutat, ~ 
the 2nd group 207 (B) and the 3rd group 207 (C). From the Vcom equalization circuit 517, the 
counterelectrode.electrical potential difference C3 is given to the 1st group's 207- (A) counterelectrode 
107a. The counterelectrode electrical potential difference C2 is given to the 2nd group's. 207 (B) . 
counterelectrode 107a,. and the counterelectrode electrical potential difference C1 is given to the 3rd 
group's 207 (C) counterelectrode 107a, respectively. Moreover, from the Vcom equalization circuit 517, 
the counterelectrode electrical potential difference C4 is given to the 1st group's 107 (A) 
counterelectrode 107b, the counterelectrode electrical potential difference C5 is given to the 2nd 
group's 107 (B) counterelectrode 1073b, and the counterelectrode electrical potential difference C6 is 
given to 3rd group 107 (C) counterelectrode 107b, respectively. Thereby, a wide-field-of-view angle 
display as well as the above-mentioned configuration is attained. 
[0133] 

As a liquid crystal drive wave, it is usable in what was shown in drawing 10 and drawing 1 1 . 
[0134] 

The source driver 512 and the gate driver 513 are connected to the liquid crystal panel 510, and the 

source driver 512 and the gate driver 513 are connected to MPU514. 

[0135] 

In addition, in the example of drawing 17 , it is considering as the configuration which drives a liquid 
crystal panel 510 with one source driver 512 and one gate driver 513. However, the source driver 512 
and a gate driver 513 may be any of the configuration which consists of 1 chip LSI, or a configuration of 
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consisting of two or more LSI, and various deformation is possible for them. 
[0136] 

MPU514 outputs Horizontal Synchronizing signal LS, the start pulse signal SP, reference voltage Vcom 
(Vref), reference voltage VR, an indicative data D1, and the display memory control signal Cm to the 
source driver 512. 
[0137] 

The source driver 512 is equipped with the circumference circuit 518, the reference voltage generating 

circuit (reference voltage generation means) 521, and the source driver section 520. 

[0138] 

The circumference circuit section 518 is the circuit section which stores static-image data and a 
character indicative data in display memory 515,516, and performs those read-out control. This 
circumference circuit section 518 is equipped with two pieces and display memory 515,516 for the 
circuit 519 containing the I/O circuit 522, a command decoder 524, the X address decoder (column 

decoder) 525, and the Y address decoder (low decoder) 526 

[0139] , ... 

Display memory 515,516 is constituted so that the indicative data, for m pixels of n pixel x perpendicular 
directions of horizontal directions can.be stored. Display memory. 515,516 consists.of nonvolatile 
memory, such as. a register, a flash memory, OTP and EEPROM, or FeRAM.Cferr.oelectric.randomraccess f . ... 
memory). Moreover, display memory ^5.1 5. and? 5.1.61. may be the memory. of ROM structure. .».■..■*.■. * > . ...u^ 

[0140] .. , . 

In addition to the data for static images, or a. character indicative data, the.adjustment data D3, which r ... jc.c 
controLthe adjustment data, D2 and the counterelectrode electricaLpotentiaL.difference.C which. control t; t . 
.gradation display-reference voltage are stored in display memory 51.5;51.6.:;That is, the adjustment data 
D2 are stored in display memory (amendment information storage means) 5 15,- and the. adjustment data- ,v : 
D3 are stored in display. memory (amendment . information storage>means). 516. ,\ .^\-\.-\» . . . .: > ;;^!? r «-.;'.i,::,.; 

In. displaytmemory> 51 5 t read-out of the adjustment data D2 is performed by-the display memory control jx%u*.u:* 
signal, Cm from MPU514, and this. adjustment. data D2 is inputted- jnto the referenceo/pltage.,generating^ 
circuit '521.. Moreover, in display memory .51 6,. read-out of the adjustment data. D3 is performed by the . .^ w k a 
- display, memory-control, signal Cm1 from :MBU514i and this adjustment data^D3 is inputted into, the Vcoma^J^, 
equalization circuit 517. . . 
[0142] . . . /. -v ..^ .... . ....(. .... 

In addition, the adjustment data D2 take a synchronization to the scan signal in every 1-m,.and the ...... 

adjustment data D3 are read, while being read, when the power source of for example, a liquid crystal 
mechanical component-turns on. Thus, since the timing read from display memory 515,516 differs, the . 
adjustment data D2 and D3.are considered as the configuration which has two display memory 515,516 
for convenience in drawing 1 7 . However, he is. fastidious and display memory 515,516 can respond also . 
by one memory. 
[0143] 

Moreover, in drawing 17 , in display memory 515,516, although only the treatment of the adjustment data 
D2 and D3 is indicated, treatment of the data for static images or the data for a character display is 
also performed. That is, the read-out data (data for static images and data for a character display) from 
the signal and display memory 515,516 from the sampling memory circuit 42 are chosen by the selector 
circuit (not shown) prepared between the sampling memory circuit 42 and the hold memory circuit 43, 
and it is inputted into the hold memory circuit 43. 
[0144] 

The source driver section 520 is equivalent to said source driver section 1 1 shown in drawing 6 , has the 

same configuration as the source driver section 1 1 , and performs actuation same as follows. 

[0145] 
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The digital display data D1 sent from MPU514 have the value of 6 bits for example, corresponding to 
each pixel, and are once latched by the input latch circuit 47. On the other hand, a shift register circuit 
41 is a circuit which takes a synchronization to a transfer clock (not shown) and shifts to it the start 
pulse signal SP inputted from MPU514. 
[0146] 

When the eight source driver sections 520 are used, the sequential transfer of the start pulse signal SP 
shifted in the shift register circuit 41 is carried out even in the shift register circuit 41 of the 8th source 
driver 520 whose number is the 8th. 
[0147] 

in addition, the 1- [ in / in each block from a shift register circuit 41 to an output circuit 46 / a liquid 

crystal panel 510 ] — corresponding to the n-th n source electrode, they are n steps. 

[0148] 

The indicative data D1 latched to the input latch circuit 47 synchronizing with the output from each 
stage of a shift register circuit 41 is outputted to the stage in which the following hold memory circuit 
43 corresponds while it is once memorized in the stage in which the sampling memory circuit 42 
corresponds. ...... 

[0149] . ...... . ... 

If n indicative, datas D1 .of ,1 horizontalrsynchronization period are inputted. from the.sampling. memory, 

circuit .42, according to Horizontal Synchronizing signal LS from MP.U51 4 (itjs.also . called a latch signal), . 
. the hold memory circuit 43 will incorporate an indicative data D1 from the sampling memory circuit 42, . . 
v and will output it to.the^next levelTshifter circuit 44. And the.hokLmemotiy ...circuit 43- maintains .this-;; * 

. indicative. data D1. until following HorizontaLSynchronizing, signal LS,isiinputted_Next;actuation Js as.. . 

haying mentioned. above. - . ,'■ . »%,.*•••-•*'•'" ... . .. , . 

[0150] ♦ - ........ . . '.V*; 

In. addition, MPU5-1 4 sends ^anJndicative data D1. repeatedly to theJnput latch circtiitv47;.,Xher:eby f the,.. 
.; potentiakaccording to an indicative data D1 is periodically written, into^a liquids crystal, panel 510, and**:, 
ithe/liquid crystal idisplaydn^a liquid, crystal paneU5_1 0 is^maintained^ra^j Arvaua&M^^uw* 1 * ^,< y xr * 

\. As. opposed to red,.green; and.theJiquid crystal: driver, voltage outputHterminal:forjblueiVthe:reference^. o 
voltage generating circuit 521- creates. 64-kind reference voltage,; and .generates the: intermediate.-voltage 
for a gradation display. The reference VR inputted into this circuit 48 is. an electrical potential difference 

. supplied from the liquid crystal drive power source of the exterior;;which is not illustrated through .. : , 
MPU5/I4.. 
[0152] 

Moreover, the adjustment data D2 read from display memory 515 according to the memory control signal 
Cm are inputted into the reference voltage generating circuit 521. 
, [0153] . > ... .. .. ...... . ... ... . . .. 

The DA translation circuit 45 is inputted from the hold memory circuit 43, and according to the 
indicative-data signal (digital) of 6 bits of each RGB changed in the level-shifter circuit 44, the electrical 
potential difference chosen from 64 kinds of intermediate voltage is changed into an analog signal, and it 
outputs it to an output circuit 46. 
[0154] 

An output circuit 46 amplifies the analog signal of 64 level, and outputs it to a liquid crystal panel 510 as 

a gradation display electrical potential difference. 

[0155] 

The block diagram about the configuration of the reference voltage generating circuit 521 in the gestalt 

of this operation is shown in drawing 18 . 

[0156] 

The reference voltage generating circuit 521 has eight resistance elements R0-R7 which have two volt 
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input terminals of the lowest volt input terminal VO and the top volt input terminal V64, and the 
resistance ratio for performing gamma amendment used as criteria, and gamma amendment equalization 
circuit 531 which tunes finely each reference, voltage after gamma amendment obtained by these 
resistance elements R0-R7 up and down in the fixed range. 
[0157] 

Furthermore, it has [ between the output terminals of gamma amendment equalization circuit 531 which 
adjoins the lowest volt input terminal VO and this ] the resistance and a total of 64 resistance (not 
shown) which were connected to eight serials at a time between the output terminals of adjacent 
gamma amendment equalization circuit 531, respectively between the output terminals of gamma 
amendment equalization circuit 531 which adjoins the top volt input terminal V64 and this. Thereby, 64 
kinds of electrical potential differences are generable in the reference voltage generating circuit 521. 
[0158] 

In the reference voltage generating circuit 521, since it has the above-mentioned configuration, there is 
no need of forming nine halftone volt input terminals V0-V64, like the reference voltage generating 
circuit 541 for the conventional gradation display shown in drawing. 19 , and the above-mentioned 
intermediate voltage can be generated and adjusted in the reference voltage generating circuit 521 
concerned. . 

:,[0159] , ^ , .„.v ' . ...... . J..^ .. , 

.. Drawing .20. is the ( outline block, diagram showing the configuration of the.abo.ve-mentioned. gamma . v_ , , .... . t *_ 
amendment equalization. circuit 53.1. gamma amendment equalization circuit 531 is equipped : with . one,. 

.resistance element R, twcxonstant current sources .534,535, and /the buffenramplifierv 546 for generating ...... 

ia voltage drop.. And. output -voltage is, adjusted when only a fixed. electncah potential difference. shifts the^. ^ 
electrical potential difference inputted into the resistance element R using.thevvoltage.drop by passing a... . 
current up and down: gamma amendment equalization circuit 53,1 which has <such. a configuration 
operates as:follows...<> . .-j . . , . .•:):>,.;!.w^J..!;^h j ,.'.. 1 , %. 

r.[0160] ^::; v ^ ^ .a^;:..,^^^;-^;^ , . ''l-litf^ ■ •■ ^ ■- *>\ -</-.*•. : ... » 

<i The ^electrical potentiaLdifference^Yref usedias. criteria: is suppliedito ithe:Hnput$5tei<minak532j of.thevY* 
above-mentioned gamma amendment equalization circuit 531. And. ia^obtaining -output: voltage; higher- et^-Sr'-u^ 
than reference. voltage VreLorwIow^output .vbltage,. the. current which. flowsutota»isesistance elements v., i^i. ■*.■<. 

.according^to.a^constant^current- source' 534,535; is changed, and/ittoutputs:the eleetrical^potential r.i- ^ 
difference Vout from which only the part of the voltage drop in a resistance .element R shifted the 
inputted electrical potential difference to, a top or the bottom froman output, terminal 533 using. the 
voltage drop by the resistance element R. * . .. ^ 

[0161] 

That is, in obtaining the output voltage Vout lower than reference voltage Vref in obtaining the output 
- voltage Vout higher than the above-mentioned reference voltage Vref so that it may become . 
Vout=Vref+i-R and, gamma amendment equalization circuit 531 adjusts an electrical potential difference .... - 
so that it may become Vout=Vref-i-R. 
[0162] 

Drawing 21 (a) and (b) show the condition that the current which flows a resistance element R by 
actuation of a constant current source 534,535 changed, when obtaining the output voltage Vout higher 
than the above-mentioned reference voltage Vref ( drawing 21 (a)), and when obtaining the output 
voltage Vout lower than reference voltage Vref ( drawing 21 R> 1 (b)). 
[0163] 

In this case, as shown in drawing 21 (a), the current i of the other positive sense flows from a constant 
current source 535 to a constant current source 534 at a resistance element R by grounding the 
constant current source 534 which is in an input terminal 532 side from a resistance element R, and 
connecting the constant current source 535 in an output terminal 533 side to a power source. 
Consequently, the output voltage Vout from the output terminal 533 when reference voltage Vref is 
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inputted serves as Vout=Vref+i-R only with the part of the voltage drop in a resistance element R 

higher than reference voltage Vref from an input terminal 532. 

[0164] 

On the other hand, as shown in drawing 21 (b), the current i of the other negative sense flows from a 
constant current source 534 to a constant current source 535 at a resistance element R by connecting 
the above-mentioned constant current source 534 to a power source, and grounding a constant current 
source 535. Consequently, the output voltage Vout from the output terminal 533 when reference voltage 
Vref is inputted serves as Vout=Vref-i-R only with the part of the voltage drop in a resistance element 
R lower than reference voltage Vref from an input terminal 532. 
[0165] 

And gamma correction voltage obtained by resistance elements R0-R7 is finely tuned by enabling the 
switch of a current value to two or .more values, still enabling a switch of touch-down and connection 
with a power source about each constant current source 534,535 in each above-mentioned gamma . 
amendment equalization circuit 531, and controlling a switch of each above based on the above- 
mentioned adjustment data D2. In this way, further, 8 ****s of the electrical potential differences 

, between each reference voltage tuned finely are carried out by eight of 64 above-mentioned resistance, 
and they are outputted to the DA translation circuit 45. . . / , ■ 

[0166] . . ........ ; * 

, Drawing 22 shows: the. circuitry of the constant. current source section .of* gamma. amendment .?^u--v-m.^^ 
equalization circuit .531, which.. realizes.a,switch,of the, current value^about each abo ve-menti on e d . : v s ^ 

. constant current .source. 534,535, and. a connection.switch ottouch-down/poweriSOurce.aThis-constant 
current source section has five; .constant 

weighting was carried out.by^2a(n-1 ) by. making n Jnto, a positive* integer, and 2i,.4i,.8iiand: 1;6| while;- i> .... . 
connecting with .a power source- And each constant current source 2(n-1 ) i is- connected to the end and-, 
output terminal 48. of.-a resistance, element R through the switch ±2 (n-10 switch on !withjthe:controL : . . . i- « 
signal of +two (n-1 ^.Furthermore,, it connects with the other endcand the input terminal <532> of xai uu^'iy^^ « 
..resistance element^R^throughi:the:.vSwitch^2a(n-l)i.switch on^withitheucontr^ 

Similarly, theabove-mentioned-iconstant current source, section-has.flve constant current; sources i ; m * . . * 
,- which generate current 2(n~1)H.;by which .weighting was carried out .by the. above .2 ,(n^1:Xcand^i;~4i, - 8i ^ 
and 16i . while being grounded. And each constant current source 2(n~1) i is connected to the above- 
mentioned other endrand the^nput . terminal 532. of a resistance element, R through the ^switch >rh2,(n.-1), ^ 
switch on with the control signal of +two. (n-1). Furthermore, it connects with the resistance element R 
top Norikazu edge and the output terminal 533 through the switch. -2 (n-1) switch on with the control 

signal of -2 (n-1 ). . ^ 

[0168] ... ...... ... 

That is, constant current source. 2(n-1) i connected to the input terminal .532 through. the- above- 
mentioned switch +2 (n-1) or the switch -2 (n-1) functions as a constant current source 534 in drawing 
20 , and constant current source 2(n-1) i connected to the output terminal 533 through the switch +2 
(n-1) or the switch -2 (n-1) functions as a constant current source 535 in drawing 20 . And based on 
the adjustment data which are multi-bit digital data of the binary number with a sign by the two's, 
complement expression by which the latch is carried out [ above-mentioned ], a switch of the current 
value about a constant current sourpe 534,535 and a connection switch of a power source/touch-down 
are realized by controlling ON/OFF of each switch +2 (n-1) and a switch -2 (n-1). 
[0169] 

the part of a voltage drop which it comes and comes out to change the value and direction of the 
current which flows the above-mentioned resistance element R, and flows to a resistance element R to 
input voltage Vin by considering as such a configuration in gamma amendment equalization circuit 531 - 
- a top — or the electrical potential difference Vout shifted to two or more steps can be outputted 
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downward. Hereafter, an example is given and explained about this point. 
[0170] 

The following explanation is given as that whose above-mentioned adjustment data D2 are 6 bit data. 
The adjustment based on the adjustment data expressed with such 6 bits makes it possible to perform 
adjustment to gamma correction value in 64 steps of -32-+31. 
[0171] 

In drawing 22 , the above-mentioned constant current source i and each of 2i, 4i, 8i, and 16i generate 
the current value i by which weighting was carried out by 2 (n-1), and 2i, 4i, 8i and 16i. Moreover, each 
above-mentioned switch +2 (n-1) and a switch -2 (n-1) are switched on or turned off based on the 
above and the adjustment data D2. Hereafter, the actuation of gamma amendment equalization circuit 
531 based on 6-bit adjustment data is explained. 
[0172] 

As the 1st case, the case where the above-mentioned adjustment data D2 are "+1: (000001)" is 
described. In this case, only two switches +20 turn on and all other switches are turned off. This 
condition is the same as the condition of drawing 21 (a). 
[0173] 

That is, the current Itotal. which flows to a resistance element R is the same .as a constant current 
source i, and the sense of a current is forward. Therefore, output voltage. Vout rises by the voltage drop 
in a: resistance element R rather than the inputted reference voltage. Vin, and. the- output* voltage of. 
Vout=Vin+ixR is obtained. This is an electrical potential difference only with the high (ixR)- input- . • o : 
^reference* electrical. .potential, difference. Vin. . :. ilv^i.^iv ■ ... . .. ... .. . .. ~. _v 

~ Moreover-, as other cases, when.the above-mentioned adjustment. data J>2 ..are. ."-9:. (.101 001)".; it . . , _ . 
attaches and explains. -In this case,.two switches -23 and two switches [ a total of four ] of switch-20.^:. 
turn. on, .and all other switches. are turned.off: This condition is the same.as the, condition of drawing 2.1 

^[OU.SO^v;*:^:. ^.;a'.#^.<. -^»?Ji ; ^r^;:':.,;^.^ ....i. . ^ J.; \ « . .... ....■£•- - w 

Thatis°,*the current Itotal which flows to : a resistance element R is^setotoiflicwhichds the. sum .of the ^ - 
current*of :ahConstant current source i; and. constant current source c8Uandntha sense of a current is 
.negativei tabove-mentioned ]. Therefore,- output voltage Vout descends by :the . voltage .drop in a \- . 
resistance element R rather than the inputted reference voltage Vin,. and the output voltage of 
.Vout=Vin-9 ixR is obtained. This is an electrical potential difference only with 9 low times of the input- - 
reference electrical potential difference Vin (ixR). . 
[0176] . 

In the case of other adjustment data, it applies correspondingly at above-mentioned actuation, and 
voltage adjustment can be performed to 64 steps within the limits. of -32-+31 on the electrical potential 
difference per step (ixR) focusing on the input-reference electrical, potential difference Vin. by turning on 
or turning off each switch +2 (n-1) and -2 (n-1). 
[0177] 

That is, the weight (scale factor) 2 (n-1) of the current value passed to the bit number n and resistance 
element R can be matched through a switch +2 (n-1) and -2 (n-1) by using the multi-bit digital data of 
the binary number with a sign by two's complement expression as the above-mentioned adjustment data. 
Therefore, the amount of adjustments of the scale factor according to the adjustment data D2 can be 
obtained. That is, the amount of adjustments of the above-mentioned reference value can be easily 
specified with the above-mentioned adjustment data. 
[0178] 

As mentioned above, the electrical potential difference which performed adjustment based on 
adjustment data to input voltage can be outputted by responding to the adjustment data D2 stored in 
display memory 515, and turning on / turning off a switch +2 (n-1) and -2 (n-1). 
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[0179] 

By applying this adjustment to gamma correction value based on resistance elements R0-R7, as shown 
in drawing 23 , the property of liquid crystal drive output voltage can acquire the gamma transfer 
characteristic gamma 1 centering on the correction value based on resistance elements R0-R7, and the 
gamma transfer characteristic gamma 2 which can be adjusted with the above-mentioned adjustment 
data. As shown at drawing 24 , the two gamma properties of gamma 2 can change a property into this 
gamma 1 list by using the gamma property that only Rhine of arbitration differs in 1 screen so that an 
angle of visibility may become the optimal visual field. 
[0180] 

In addition, display memory 515 has adjustment data freely rewritten by the program etc. if needed. 
[0181] 

drawing 24 — the above-mentioned gamma transfer characteristic gamma 1 and the above — ready — 
business — an example which applied the gamma transfer characteristic gamma 2 adjusted with data to 
the liquid crystal display 501 is shown. 
[0182] 

the pixel dot into which the signal corresponding to the gamma transfer characteristic gamma 1 
centering on the correction value, based on resistance elements R0-R7 in the part which does not have 
a slash all over drawing, is inputted,— being shown..— the slash section — said above,— ready — „ .. 
business : — the pixel dot into which the signal .corresponding to the. gamma transfer^ characteristic, 
gamma 2 adjusted with data is inputted is shown. In addition, the sign ;of : +- insa.pixeL dot shows the. -., 
polarity of an impression signal. That is, since this example is the^thing of a dot reversal drive method, 
the polarity has reversed it to every dot (pixel). ^ ... .'wv />.-. ...... 

[0183],. . „ ./yj'.i;.. 

Moreover, • drawing 25 shows an example-of the -gamma characteristics .corresponding to two continuous- 
frames in the liquid crystal. display. shown by drawing 24 . . l. ..^or,^-. J. v. : : . ....... , . 

[01841 k^'^ni 

In the example of above-mentioned drawing 24 and drawing 25 wide-field-of-viewjcprnification. is ^ : 
■attained byuapplying.two kinds ot:different gamma transfer characteristicsygammal^and .gamma2. to, Rhine 
<of the arbitration in -t«sereen. -However, . without being limited to the two above-mentioned:kinds,\ittis 
.applying three or more. kinds of gamma transfer characteristics dependjng.on tbe.,case, and it cannot be *. 
overemphasized that it is possible to change an angle-of-visibility property into a large area more. . 
[0185]. ... .... . ■ . • : . ; ,^r:;^... . . 

Here, in above-mentioned drawing 24 and the example of drawing, 25 , while impressing the electrical 
potential difference of the gamma transfer characteristic gamma 1 to Rhine by the side of a center 
section, when the electrical potential difference of the same gamma transfer characteristic gamma 2 as 
Rhine by the side of upper limit and Rhine by the side of a lower limit is, impressed, an angle-of-visibility . 
property is improved and. a wide-field-of-view angle is acquired, however, the asymmetry (condition, of 
the liquid crystal seen from liquid crystal the condition and the bottom seen from the bottom) of the 
orientation in the liquid crystal of the vertical direction which poses a problem especially here when a 
liquid crystal panel 510 is seen from the case where it sees from the bottom, and the bottom — 
receiving — either — amendment stops being effective only against the gamma transfer characteristic 
of an one direction In this case, the improvement range of an angle-of-visibility property will be limited a 
little. 
[0186] 

Then, when a liquid crystal panel 510 is seen from the case where it sees from the bottom, and the 
bottom, he is trying to impress the electrical potential difference of the gamma transfer characteristic 
which is different in Rhine of a liquid crystal panel 510 top, and lower Rhine in the example of drawing 24 
and drawing 25 , so that amendment may become possible. For example, while impressing the electrical 
potential difference of the gamma transfer characteristic gamma 1 to Rhine of an upper half, the 
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electrical potential difference of the gamma transfer characteristic gamma 2 is impressed to Rhine of a 
lower half. Amendment of the color change by the viewing angle is attained by this, and a still better 
wide-field-of-view angle property is acquired. 
[0187] 

The example in the case of impressing the electrical potential difference of three kinds of gamma 
transfer characteristics gamma 1, gamma2 t and gamma3 to a liquid crystal panel 510 is shown in drawing 
26 . In this case, the gamma transfer characteristics gamma2 and gamma3 adjusted with adjustment 
data on the basis of the gamma transfer characteristic gamma 1 are used. While impressing the 
electrical potential difference of the gamma transfer characteristic gamma 1 to Rhine of the central site 
of a liquid crystal panel 510, one electrical potential difference of the gamma transfer characteristics 
gamma2 and gamma3 is impressed to Rhine by the side of upper limit, and, specifically, the electrical 
potential difference of another side is impressed to Rhine by the side of a lower limit. 
[0188] 

In drawing 26 , the part without a slash shows the pixel dot into which the signal corresponding to the 
gamma transfer characteristic gamma 1 centering on the correction value based on resistance elements 
R0-R7 is inputted.. The slash section shows the pixel dot into which the signal corresponding to the 
gamma transfer characteristics gamma2 or gamma3 adjusted with adjustment data is inputted. Moreover, 
the sign of +- in a.pixel dot shows the. polarity of an impression signaL. * , _ . , 

[0189] ... - ^ ,,. - - - .. .. ... • , 

An example of the: gamma characteristics corresponding to two continuous frames : in the Jiquid crystal . 
display shown in- drawing 26 is shown in drawing 27 ..Here, the signal level corresponding to the gamma, 
transfer characteristic which is the electrical potential difference which the -polarity. reversed and is 
different is impressed to the same pixel (3 pixel dot configuration of RGB) to .whichAwo continuous 
frames-correspond: •«•• - ^•..-...^v^ .^.^ — ;j^c*u< 

[0190] _ . . - „ ' . 

By carrying out like . this, the color balance of RGB can be maintainedranduprinting of^the screens . ^: . 
resulting from^fixed. polarizations of Jiquid crystali and the orientation.. filmicanrbeYsuppressed.iIn, addition- > 
. fixed.polarization^of;liquid ; cry.staliand :the^ is based ^ on, the. residual. DG^electrical-potential 

difference generated according to. the, imbalance of the signal of positive/negative,, when.the, electrical :\&\ 
potential, difference corresponding, to»:a continuously .different gamma property* isumpressed..' 2. ;c ..j-. 
[0191] 

As mentioned above; in the example of drawing 26 and drawing 27 , three- kinds : of -gamma transfer, 
characteristics gammal ,,gamma2, and gamma3 are used, and the signal. leveLcorresponding to these 
gamma transfer characteristics gammal, gamma2, and gamma3 is impressed to Rhine of the arbitration 
in 1 screen. Furthermore, the polarity .of the above-mentioned signal level is reversed in degree frame. It 
is possible to amend still more appropriately color change which. a brightness property can be changed- 
by this so that the.optimaUvisual field may be acquired in each viewing angle, and. is produced..by the., >.<l 
difference in a viewing angle. 
[0192] 

The block diagram about the configuration of the Vcom equalization circuit 517 is shown in drawing 28 . 
The Vcom equalization circuit 517 has the input terminal 551 into which reference voltage Vcom (Vref) 
is inputted, the buffer amplifier 552 connected to this input terminal 551, and two or more Vcom 
controllers 553 which tune reference voltage Vcom finely up and down in the fixed range. 
[0193] 

Since it is the same circuitry as gamma amendment equalization circuit 531 already explained in drawing 
20 , the Vcom controller 553 omits the explanation about the configuration. Moreover, about explanation 
of operation, it carries out simply using drawing 20 and drawing 28 . 
[0194] 

The electrical potential difference Vcom used as criteria (Vref) is supplied to the input terminal 532 of 
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the Vcom equalization circuit 517 from the exterior. And in obtaining output voltage higher than this 
reference voltage Vcom (Vref). or low output voltage, it changes the current which flows to a resistance 
element R according to a constant current source 534,535 using the voltage drop by the resistance 
element R. The electrical potential difference Vout from which only the part of the voltage drop in a 
resistance element R shifted the inputted reference voltage Vcom to a top or the bottom by this is 
outputted from an output terminal 533. 
[0195] 

That is, in obtaining the output voltage Vout lower than reference voltage Vcom (Vref) in obtaining the 
output voltage Vout higher than reference voltage Vcom (Vref) so that it may become Vout=Vref+i-R 
and, the Vcom equalization circuit 517 adjusts an electrical potential difference so that it may become 
Vout=VrefH-R. 
[0196] 

It is as the liquid crystal drive wave including the output C from the Vcom equalization circuit 517, i.e., a 
counterelectrode electrical potential difference, having been shown in drawing 10 and drawing 1 1 . From 
the Vcom equalization circuit 517 of a configuration of having been shown in drawing 28 , the 
counterelectrode electrical potential differences C1-C3 are outputted, and these counterelectrodes 
electrical potential differences C1-C3 are supplied to the counterelectrode 7 of the 1st group 7 (A) - . 

the 3rd group 7 .(G) in the circuit shown in drawing 1 .R> 1, respectively. . w . ...... . > . ... ... . . : . 

[0197] .: 

In this, case, the counterelectrode electricaLpotential, difference. C2 used .as criteria is given ;to the^nd 
group .7 .(B), .and the low counterelectrode,;electrical potential differences.G1-.or. jC3.:higher.than.the a:. ,.- , v ,.vo 
« counterelectrode . electrical :potentiaLdifference .C2 . or are given to.the.lst group; 7. (AXarid^the. 3rd. group;- , 
7XC).. Therefore, the visual. field.of the large range can be acquired.ih the vertical, direction of :a. liquid ..^ ... .... 

crystal panel 510. . . - • 

[0198] - ..... y-.-^ 

The gate driver 51 3Jncludes^the^shift register, circuit 561 , the level-shifter circuit ^562, and-the^output ^t : .u,:;, 
^ circuit-563. In. a gateidriver. 5 1,3;*Hotrizontal . Synchronizing signaLLS and VerMcal^Synebronizingzste^^ 
^arerinputted intOua-shiftsregister^circuit^^^ 

~uVS.is.. carried out in. each stage vinca shifbregister circuit .561 by using.HorizontaLSynchronizing signal LS>- . t , .c 
;as..a clock. -*.. .'^'bf^M.-^cv' -^.^ .a -j . ~- x' . ■ ....>•• *v- :* • '*- ! '■ »' 

[0199] 

the 1st by which the output .from, each stage of a shift register circuit.561 is included in each train in a . 
liquid crystal panel 510 - the,m-th pixel, i.e.,. the. 1- — the m-th gate electrode is supported, ....... 

respectively, by carrying out a level conversion in the level-shifter circuit 562, the pressure up of the 
output from each stage of a shift register circuit 561 is carried out to the electrical potential difference 
which can control the gate of TFT23 which each pixel has, and it carries out low impedance conversion 
in an output circuit 563,- — having — the. 1- of the level-shifter circuit 562 to the liquid crystal panel .. 
510 — it is outputted to each m-th gate electrode. The output from this gate driver 513 serves as a 
scan signal, and ON/OFF of the gate of TFT23 in each pixel of a liquid crystal panel 510 are controlled. 
[0200] 

TFT23 by which the gate is connected by this to one gate line (gate electrode) 25 chosen by the scan 
signal is turned on. And the pixel which has TFT23 turned on by sequential selection of the gate line 25 
being made for every 1 horizontal-synchronization period moves perpendicularly one by one. 
[0201] 

In the pixel by which it was chosen by the scan signal and TFT23 was turned on, the potential for a 
gradation display is given to the pixel capacity 22 with which the pixel was equipped from the source line 
(source electrode) 24. If the pixel capacity 22 is charged according to the potential and TFT23 becomes 
off by this, the gradation display in a pixel will be made by potential being held by the pixel capacity 22. 
[0202] 
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As mentioned above, the control means which adjusts gamma correction value in resistance elements 
R0-R7 according to the adjustment data D2 stored in display memory 515 (reference voltage generating 
circuit 521), By having the control means (Vcom equalization circuit 517) which adjusts the 
counterelectrode electrical potential difference C according to the adjustment data D3 stored in display 
memory 516, and performing each adjustment in Rhine of the arbitration in one frame by these It is 
possible to amend color change which a brightness property can be changed so that the optimal visual 
field may be acquired in each viewing angle, and is produced by the difference in a viewing angle. 
[0203] 

Here, in the gestalt of operation of this invention, explanation is further added about the following point. 
[0204] 

The angle of visibility of liquid crystal changes with the magnitude of the driver voltage impressed to 
liquid crystal about the relation between the applied voltage to a counterelectrode, and a visual field. 
That is, if the electrical potential difference impressed to liquid crystal is changed, whenever [ tilt-angle 
/ of a liquid crystal molecule ] will. change, and brightness will be decided by whenever [ tilt-angle.]. 

Therefore, the include angle which becomeSithe greatest brightness according to the magnitude of the ; 

gradation electrical potential difference to which liquid crystal is impressed changes, 

- [0205] . . . . . r ■ ... - ^.,,^ ( 

For example, when. an image is observed moving to down from above X-of.a. screen ], on the whole,. an ; 
image is dark at first, but it takes for approaching a transverse plane and. becomes bright, and if a . . . . 
■■•* .. certain. point is reached, there is a point which Jooks^the clearestvrJf .it .passes .ov.er.thiSfp.oint f .it..will.begin^L*jL^., 
. v to, become dark again. Therefore, the.include^angle^which. looks the;clearest- can _be, changed. by, making jt^^^ a. 
make .increase each, gradatiomelectrical .potential ^difference or decrease. In addition,dtiis thought.that-.itj a' 

^ is made to increase, or is made,±d decrease,;or;; as . for whether it is k ;made;to.,change how much,,... .uv,^^;.^; 

respectively, characteristic value is decided according to the class of liquid crystal. Then, in this ...v.-- .* u,.j, ^ 
invention, a display is controlled so that the condition that do not, depend in the; direction. (viewing: angle).. . z 
v • .to.see, but it is visible^by dividing a^Gountereleet^odeitinto plurality ito~a. gradation, ^Leetdpal^pjotentiabou-^Mes:^ 
t »c<M it \ £diffei?ence,;an decontrolling^ 

- i .. ^.expansion— ization ,of .an a n gl e?iof s i b i lity .vz&£:3.E£i. iiu£<4f&i. ^ > •; & x^'A:£*7&*^.>?.hu**z;z i> -w^i^^ij * :-u*a,£- 

Drawing 29 shows the relation of the brightness (permeability) and. viewing angle phi about one pixel ofia y ;^&^ 
liquid crystal panel. For example, when applied voltage of a liquid crystal cell is set to 3V, how (phi= +30 
degrees) to. have. compared, when, the* direction when withdrawing the. pixel concerned compared with> v.t ^.uvu . 
, . the time (phi= 0 degree) of seeing from a transverse plane (phi==-30 degree) looked.bright and it. similarly, 
saw from a transverse plane looks dark. . .. 
[0207] 

That is, there is fault that the brightness of the . direction (the direction of a gate line list) of length 
■ . (upper and lower sides) of a liquid crystal panel becomes an ununifprmity^and this becomes a. failure in , ■.. . ~, 
the case of making big screen liquid crystal, with the large viewing angle phi especially. In addition, fault 
with the same said of the longitudinal direction of a liquid crystal panel is produced. 
[0208] 

In the case of a big screen display, as shown in drawing 30 (a), the above-mentioned problem becomes 
remarkable and the angles of visibility from those who see in the upper part of a screen and the lower 
part will differ. Therefore, as shown in drawing 30 (b), the above-mentioned conventional problem is 
appropriately solvable with the configuration of a source driver which is [ as for especially this 
invention ] effective in such a case, and is shown in drawing 30 (c). 
[0209] 

About multi-domain liquid crystal, this liquid crystal usually consists of a sub-picture element a and a 
sub-picture element b, as shown in drawing 31 . An example of the quantity of light-signal-level property 
of the pixel which observed this multi-domain liquid crystal from the main viewing angle is shown in 
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drawing 32 (a) and (b). 
[0210] 

In drawing 31 , although a sub-picture element a is the same property as the former, a sub-picture 
element b shows the property which shifted only the electrical potential difference of arbitration to the 
high signal electrical-potential-difference (high driver voltage) side to the sub-picture element a by 
impressing a low electrical potential difference to a liquid crystal layer using the means of arbitration. In 
this invention, the quantity of light is controlled so that the condition that do not depend in the direction 
(viewing angle) regarded as the configuration which can divide and carry out the independent control of 
the counterelectrode of each sub-picture elements a and b to plurality, but it is visible becomes uniform. 
[0211] 

In order for the quantity of light in these two sub-picture elements a and b to add the quantity of light 
of one pixel and to be put together, in each sub-picture elements a and b, the peak which causes a tone 
reversal phenomenon at a high signal electrical-potential-difference side existed conventionally. 
[0212] 

On the other hand, in the invention in this application, sub-picture elements a and b add, and in order 
that the peak of each sub-picture element may negate mutually the property of 1 pixel which was put 

together, it serves as a smooth curve which carries out monotone, reduction. The, tone reversal: . . 

.phenomenon observed conventionally. is lost by this. Moreover, compared with.the former,. as,for a,1- ... 
pixel quantity of light-signal-level curve, an inclination becomes Joose.jXherefore.i a, quantity of light- 
signal— level-curve Js ? shifted to. a low signal-level (low driver voltage) side byJeaning.alook in*the..main~-*.«. 
.viewing^angle direction. Since ithe shift amount of >this electrical/potential; difference is. not. different from 
*the.conventionakconfiguration,^when; indicating by gradation, the quantity of lightidiffer.enee . between .j 
/each. level, of .this invention becomes homogeneity compared withuthe quantity of light differences - 
between. each level of the conventional configuration^ The. black crushing phenomenon observed 
conventionally is eased byuthis, and the display engine performance is improved. i t <^Cu.^»u^ ->> ^ - v 

iWhen .displayin& aiistatie^image rather than*.makingjimage. data always tnansr^it4 

.displaying with a liquid crystaLdisplay about the static-image data^and the/character^indieative.data/ &u&- 
which display memory. 51 5,51 6 stores, for example, the image datarfor one frameris, once stored in : . 

.memory, Jt iS' changing [aceessMt. for, it and ..];. carrying, out and outputtingithis image data; and the still. ^ 
picture is displayed. Moreover, a character display (character beforehand stored in memory) is treated 

: similarly. . ....... - x ■:■ \>~- ■ ^.v^^ny . ... . .. .. 

[0214] . : . 

Next, a "gamma correction value" and relevance with a "visual field" are explained. 

As mentioned above, the angle of visibility of liquid crystal changes with the magnitude of the applied 

voltage impressed to liquid crystal (if the electrical potential difference impressed to liquid crystal is 

changed, whenever [. tilt-angle V of a .liquid crystal molecule ] . will .change, and. brightness will be decided 

by whenever [ tilt-angle ]). That is, the include angle which becomes the greatest brightness according 

to the magnitude of the driver voltage to which liquid crystal is impressed changes. 

[0215] 

Drawing 33 (a) and (b) are drawings in which the case where angle-pf-visibility distribution is adjusted to 
a mutually different predetermined condition in a liquid crystal display is shown, and drawing 34 shows 
an example of the angle-of-visibility distribution expressed by the wide-field-of^view angle drive circuit 
according to the operation gestalt of this invention. 
[0216] 

For example, if distribution of a gradation electrical potential difference is adjusted appropriately and it is 
made to have angle-of-visibility distribution like drawing 33 (a), it sees from the screen bottom (ellipse 
section), and a screen looks clear. Moreover, if it adjusts like drawing 33 (b), it sees from the screen 
bottom (ellipse section), and a screen looks clear. Therefore, it has the angle of visibility which is 
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mutually different. 
[0217] 

In such a configuration, when a right pair is carried out to a liquid crystal panel, it takes for making from 
the upper part of a panel to moving the location of an eye caudad, and, in the case of a liquid crystal 
panel which changes and is visible to "**" from "dark", the property data which have the array of the 
adjustment data which may change brightness from "**" to the numerical order of the gate line (scan 
line) 25 gradually to "dark" are set up. Since the gamma value of reference voltage is amended, it 
restricts, when a right pair is carried out to a liquid crystal panel, and the brightness of the lengthwise 
direction of a liquid crystal panel equalizes, and it is visible with the adjustment data read from 
nonvolatile memory to the numerical order of the gate line 25. 
[0218] 

Moreover, the brightness of the lengthwise direction of a liquid crystal panel can be equalized and seen 
by taking for moving the location of an eye to the upper part from the lower part of a liquid crystal panel 
conversely, and setting up the property data which have the array of the adjustment data which may 
change, brightness from "dark" to the numerical order of the gate, line 25 gradually to "**" in the case 
of a liquid crystal panel which changes and is visible to "dark" from "**." . 

[0219] . . . . . *. . 

Next, the example. of Rhine, which should, change. the gamma correction value fqrvacquiring the "optimal ^ ~ 
visual. field and its .correction value is explained. 

[0220]-." '.^^f^ •. i-L'^.Jt j. <->.:. - fc . .- v.. ' ' ?*j v. . - i,„ .■ v i.- .^s..-'. • . 

Nonvolatile memory Xdjsplayimemory 51 5 V 5 16). .stores two or more above-mentioned 1 , property data with t,?^... 
which .types, differ, and /each^propertyr.datac consists of much unit data ^vyithswhiehathe.:addressrw 
to the numerical order ;(or the order .of . the pilot number) of the gate line; 25, and itiis;: equivalentuta the ^ . 
gestalt of implementation of invention of each of the unit data the adjustment data ,D2 of a publication, - 
or D3: Accordingdo this nonvolatile. memory, one property data Js chosen jaecording,to. a, control signal, . ... 
and . one unit data;in„selected property data (adjustment data) is>readraccording;to said signal,.for : -^ ■ i.y i>c<^: 
.example. D3.,expresses ether readibasic. setting-data to .the sign .D2; il i stk>a. j^Mfej^ui -A ^.».-v:^riLaa!ll^^•^. en z 

gamma amendment equalizationicircuit 531 Jn* the reference voltage generating.circuit 521 adjusts . . ^ r . v 
reference. voltage:based.on the, adjustment datavD2 read from nonvolatile memory:. Moreover; .the Voorru : i- -"u.j 
controller 553 in the Vcom equalization circuit 517 adjusts Vcom reference voltage based on the 
adjustment data D3 read from nonvolatile memory. r : .:v c . . 

[0222] 

Therefore, nonvolatile memory is equivalent to a maintenance means to hold the basic setting data for 
every number, of the gate line 25, or pilot number, and accommodation data adjust gamma value degree . 
accommodation of reference voltage, and the. reference voltage level of a counterelectrode (common 
electrode). In such a configuration, each property data stored in. nonvolatile memory is set up based on 
the relation between a liquid crystal panel and an eye line (look). ...... 

[0223] 

For example, property [ of having the array of the adjustment data to which brightness may be gradually 
changed from to "dark" at the numerical order of the gate line 25 in the case of a liquid crystal 
panel which changes to "**" from "dark" and appears as it consists of the upper part of a panel caudad, 
when a right pair is carried out to a liquid crystal panel ] data are set up. When this property data is 
chosen, since the gamma value of reference voltage and the reference voltage level of a 
counterelectrode (common electrode) are amended, it restricts, when a right pair is carried out to a 
liquid crystal panel, and the brightness of the lengthwise direction of a liquid crystal panel equalizes, and 
it is visible with the adjustment data read from nonvolatile memory to the numerical order of the gate 
line 25. 
[0224] 
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Moreover, in the case of a liquid crystal panel which changes and is visible to "dark" from "**" as it 
becomes the upper part from the lower part of a panel similarly, the property data which have the array 
of the adjustment data which may change brightness from "dark" to the numerical order of the gate line 
25 gradually to are set up. When this property data is chosen, since the gamma value of reference 
voltage and the reference voltage level of a counterelectrode (common electrode) are amended, it 
restricts, when a right pair is carried out to a liquid crystal panel, and the brightness of the lengthwise 
direction of a liquid crystal panel equalizes, and it is visible with the adjustment data read from 
nonvolatile memory to the numerical order of the gate line 25. 
[0225] 

Moreover, with the gestalt of operation of this invention, since the gamma property that only 
predetermined Rhine differs can be given by what the gamma property is changed for about the upper 
gate line 25 and the lower gate line 25 in one frame, respectively ( drawing 24 ), a display property is 
changeable so that an angle of visibility may become the optimal visual field. 
[0226] 

Next, the reason for changing gamma amendment every 1-M gate lines 25 is explained. 
[0227] 

As mentioned above, the angle of visibility of liquid crystal changes with the magnitude of the. driver 
. voltage impressed to liquid crystal. Therefore, in one .display, if distribution, of aggradation .electrical , 
potential difference is adjusted, as shown in - drawing 33 (a) or drawing 3333 (b), it can be set as a display 
condition with a mutually different angle of visibility. ... < . ■ .\w.. \ •....»-*.» ;.:, . f 

..,[0228]. - . ... • >..- .V/..,,..' , - . . - /; ■ 

Moreover, it is thought by* adjusting.gamma characteristics in the^up-and-down.gate line 25:that an up-*, 
. and-down angle of. visibility is applied, and. the. eyes of .human being who looks at thewhole screen-. ^. 
v become large, as. it. has, the average properties (equalization in dispersion absorption, and /the vertical 

direction of a. panel. property : of:the direction. etc.).of light and is.shown in^ drawing. 34 ^.w.,:^t r i rr. . : :.m 
-[0229]. - * ^uui-:i£^:ju>&&,~ v >Lt >~r ±- \ ... . ■ .-. . ♦ ..-^ *..u.".. O .:. 

^The. differencetincthe angle-of~visibility. property which looks at.frormpeople^and isr:producecb«between> 
. the screen upper* part and the lower^part like drawing 35 which. shows;the;conventional technique,-;and,f 

drawing 36 becomes, so remarkable.that it.becomes a big screen, and it becomes^impossible^moreover,.. 
\to.disregard it. . .*■ .-.v. -•*»-.. /*:ivv.; u . . »,-■:.." ^ ■*.■-■. > ' .\ - i . 

[0230] 

In this case, with the conventional technique, since the applied voltage to a liquid crystal paneUs .*^ t 
created based on the electrical potential difference (fixed electrical potential difference) divided in the . 
source driver in the resistance dividing network as shown in drawing 36 , gamma characteristics are 
fixed to the property of drawing 37 . For this reason, in order to change gamma characteristics, it is 
, necessary to make and change, a source driver newly. 
[0231] ...... ^ ........ - ... 

On the other hand, with the configuration of the gestalt of operation of this invention, since the applied 
voltage to a liquid crystal panel is created based on the electrical potential difference (electrical 
potential difference which can be adjusted suitably) beforehand adjusted in the source driver in gamma 
amendment equalization circuit as shown in drawing 38 (a) and (b), gamma characteristics can be. . 
adjusted suitably. 
[0232] 

As mentioned above, the liquid crystal display of the gestalt of this operation is the thing equipped with 
the homogeneity display technique by counterelectrode division, and gamma adjustment technique by 
nonvolatile memory built-in, as shown in drawing 39 . 
[0233] 

Next, the example of a configuration of display memory 515,516 is shown. 

Although especially display memory is not restricted, as shown in drawing 40 , it can be considered as 
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the configuration which equipped the lengthwise direction (the direction of Y) with the memory array 
which becomes L lines and a longitudinal direction (the direction of X) from an m train xK bit memory 
cell. Furthermore, it can consider as the configuration which consists of Y address generation circuit 
which was prepared around display memory, and which generates Y address which is not illustrated, a Y 
decoder which outputs the decoding signal of one line based on the address data outputted from this Y 
address generation circuit, and an X decoder which outputs a 1 train xK bit decoding signal based on a 
control signal (nbit). 
[0234] 

This display memory initializes beforehand in accordance with the property of a liquid crystal panel 
(writing). About the written-in address data, for example, Y address generation circuit carries out 
sequential count-up synchronizing with Horizontal Synchronizing signal H, and Y decoder chooses one of 
L lines based on the address data outputted from Y address generation circuit. 
[0235] 

On the other hand, X decoder chooses the 1 train xK bit decoding signal of the m trains synchronizing 
with Horizontal Synchronizing signal H based on a control signal (signal of nbit)..K-bit selected data are_. ... 
outputted as adjustment data D2, and are inputted into the reference voltage generating circuit 521. The 
. easy timing chart about the above.actuation is shown in drawing Alv .. . . 

i In. addition, although drawing 40 and drawing 41 show the example .which outputs the adjustment data D2 : ^ , , 

every A gate line 25, of course, the adjustment data.D2 may be changecLevery. two or. more gates, line 25.. » .. . 
In that. case, if a predetermined multiaddress inputs with an address, counter, it .can/ constitute from a -a 
, known jtechnique.that what is necessary^isijust to set up so that\the>addr>ess 4 of memory. may .countuup;;^ :>iji>vi 

- - - as mentioned above, the liquid crystaUdisplay of thisxinvention does, not have oriented structure. — - « A*'it s *\ 
..... optical. — and. — structural.— etc: -— :with the substrate of the pair of a, direction ;Have> .the liquid . ,u i?: c 
... . > crystal layer pinched between the common electrode substrates jotthis^pair^and: a. pixel is .arranged, ini:?.^: . otr^t 
j Lv.tTy w ^th© .direction- of a^row.* a nd *.colu mniK.Thejidi rectioni^of^orientation of ^the'-iliquidicry istal^rnol e.cule.^of *sa id - 'i^^jsnkifj^its^j^ * 
u;., u liquid crystal JayerJs^macroscopicaNy^idistributed-mostly .in all the^directions^by^same probability tabouts^iwx:* s 
.substrate, side^ inboard, it is characterized by~usingrthe multi-domain, liquid .crystal . device, which: shows^*/ r. W; -:,{ 
the twist angle of about 1 law about a direction perpendicular to a .substrate, and having the control .«....**. v;o:i«<i 
means which controls the electrical potential difference of said common electrode substrate according 
to the brightness property. of said multi-domainJiquid. crystal and viewing-angle direction. . .v./ >-k---vlv 
[0238] - : . . 

the drive approach of the liquid crystal display of this invention does not have oriented structure — 
optical — and — structural — etc. — with the substrate of the pair of a direction Have the liquid 
crystal layer pinched between the common electrode substrates of this pair,. and a pixel is. arranged in 
the direction of a row and column. The direction of orientation of the. liquid. crystal molecule of said 
liquid crystal layer is macroscopicaliy distributed mostly in all the directions by same probability about 
substrate side inboard, it is the drive approach of the liquid crystal display which used the multi-domain 
liquid crystal device which shows the twist angle of about 1 law about a direction perpendicular to a 
substrate, and is characterized by controlling the electrical potential difference of said common 
electrode substrate according to the brightness property of said multi-domain liquid crystal and viewing- 
angle direction. 
[0239] 

[Effect of the Invention] 

As mentioned above, the liquid crystal display of this invention has two or more scanning lines and two 
or more signal lines prepared so that these scanning lines might be intersected. The pixel capacity 
corresponding to each intersection of these both lines which has a pixel electrode, a common electrode, 
and a liquid crystal layer for every pixel is formed. The liquid crystal molecule of said liquid crystal layer 
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While the direction of orientation is random and supplies common electrode voltage to said common 
electrode in the liquid crystal display in which an almost fixed twist angle is shown in a direction 
perpendicular to the substrate which pinches a liquid crystal layer as the whole liquid crystal panel It is 
characterized by having a common electrode voltage supply means by which this common electrode 
voltage can be adjusted. 
[0240] 

Moreover, the drive approach of the liquid crystal display of this invention has two or more scanning 
lines and two or more signal lines prepared so that these scanning lines might be intersected. The pixel 
capacity corresponding to each intersection of these both lines which has a pixel electrode, a common 
electrode, and a liquid crystal layer for every pixel is formed. The liquid crystal molecule of said liquid 
crystal layer As the whole liquid crystal panel, it is random, and in the drive approach of a liquid crystal 
display which shows an almost fixed twist angle in a direction perpendicular to the substrate which 
pinches a liquid crystal layer, the direction of orientation supplies common electrode voltage to said 
common electrode, and is characterized by adjusting the common electrode voltage of a parenthesis. 
[0241] . 

According to the above-mentioned configuration, by adjusting suitably the common electrode voltage 
supplied to a common electrode, adjustment of the brightness of a pixel and color change of a pixel can 
be amended so that. the angle of visibility from the location of the, arbitration to^the display. screen, may , 
turn into a.wide-field-of-view angle. Thereby, a wide-field-of-view angle .display is attained 
appropriately. . ........ .... . • ^r; . . 

.[0242] :/ :-,v^*. v. . ... ... .^U,. • . . ■ ■ . ... .* 

Moreover, 'as mentioned above,:since,adjustment of the brightness: of>a;vpixel and ^amendment of color . ; ? 
change of. a pixel are performed by adjusting the common electrdde voltage supplied to. a common . 
electrode, it is unnecessary -to complicate a TFT production process or. to* make and .change a drive 
circuit . Therefore- ^ highly efficient liquid.crystal display can be obtained with the .configuration .of ;low. 
cost.::Furthermor.e,> since -color„change.by the viewing angle can ixejea'sily^amemded according -Ltoutheo-:-. 
-property of ca: liquid^crystal .ingredient.or: a Uiquid crystal display, it^ can? respondL.aJso tOythej varJous*liquid; « 
.crystal .displays; with, which ^properties differ.^, u>^i^^-^^ * .. . /ory&au .^is^iayi ■tj^^^.u-xiO^^juC.^ u-.^ 

In the above-rmentioned Jiqui.d crystal display, said common electrode of each pixel can. be, distributed to 
two or more groups, and said common electrode voltage supply means is good for said every group also 
considering common electrode voltage as a configuration which ;can: be^adjusted independently. . t ; .4 
[0244] 

Moreover, the drive approach of the above-mentioned liquid crystal display is good also as a 
configuration which distributes said common electrode of each pixel to two or more groups, and adjusts 

said common electrode voltage independently for every groups of these. 

[0245] .. „ 

According to the above-mentioned configuration, the angle of visibility in the location which looks at the 
screen for example, in the vertical direction can be appropriately adjusted by adjusting common 
electrode voltage for a common electrode for every group part opium poppy and group as mentioned 
above to the liquid crystal display of the property that angles of visibility differ, with the location which 
looks at the screen in the vertical direction, for example. 
[0246] 

The above-mentioned liquid crystal display is good also as a configuration equipped with a reference 
voltage generation means by which this reference voltage can be adjusted while it generates the 
reference voltage of two or more level for a status signal gradation display supplied to the scanning-line 
driving means which drives said scanning line, and said scanning-line driving means. 
[0247] 

Moreover, the drive approach of the above-mentioned liquid crystal display is good also as a 
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configuration which generates the reference voltage of two or more level for a status signal gradation 

display, and adjusts the reference voltage of a parenthesis. 

[0248] 

Since the reference voltage of two or more level for a status signal gradation display is generated and 
he is trying to adjust the reference voltage of a parenthesis according to the above-mentioned 
configuration, this circuit can be simplified by rationalization and share-izing of the circuit for a 
gradation display to the configuration which generates many gradation electrical potential differences 
with much resistance elements and switches. 
[Brief Description of the Drawings] 

[Drawing 1] With the circuit diagram showing the configuration of the liquid crystal panel of the TFT 
method in one gestalt of operation of this invention 
It is. 

[Drawing 2] It is the block diagram showing the configuration of the liquid crystal display equipped with 
the liquid crystal panel shown in drawing 1 . 

[Drawing 3] It is the circuit diagram shown except for the driver of the liquid crystal panel shown in 
drawing 1 . 

[Drawing 4] It is the wave, form chartLshowing.a general example of a JkQJid crystal .drive .wave. : . ........ 

[Drawing 5] It is other- examples of aJiquid. crystal drive wave shown, in; drawing, 4 ; and is.impressed, by.* 

the liquid crystal layer rather than the case of drawing 4 . ; i :,r : - W v . .\ , . 

It is a wave form chart when the electrical potential difference carried out is low.,,. I - . . ^ 

[Drawing 6] The configuration, of rthe source driver section with .whicbuthe source; .driver? of -the liquid . 

crystal display- shown in. drawing 2 . is equipped... . J^t^y r*?>*itt>v;...^i_.v . . , 

It is a ****** block diagram. . r :.. r . • ...^ ...... . ....-v*- ^^*.--.. : 

[Drawing .7] It.is the block diagram of, an^ outline showing the configuration jpfltherMcom..equalization:/ ±u**t-* 
^circuit ishown :in ; drawing, 1 * ^ :> ^itu. v c-uo. x> \..t.u* . i : '. rc*u-L^'*.f^v^ *n ^yiy^-i\i^^ • ; - ^ *-~:\:-r, . 

;» [Drawingi8]^ he,:explaBatory-.:view::in^thexcase ;of, drawing 8 (a), shawing. at^^ationxofptheLConstant^currento^^ & 

source, in the Vcom equalization circuit shown in, drawing 7 , and (Obtaining.;outputiVoltageihigher than,*^; ^^r, 

reference voltage* and drawing 8 (b) are the explanatory views in the case of obtaining output voltage : < o^,. 
. lower than.this reference^voltage..v ^rc ^^tr^>;^^, ... ;j>^w .ik.i.:s . ••Ai^r. -.>:>.<■: ... 

[Drawing 9] It is the circuit diagram showing the configuration of the constant current source shown in . . 

drawing 7 > •;./*;«■. i.- . ■ - • . /.^ ..' *. ^ ^ . ...» ••.:.». *. *' » . 

[Drawing 10] It is the wave form chart showing an example of a liquid crystal drive, wave in the liquid 

crystal display shown in drawing 2 . 

[Drawing 1 1] It is other examples of a liquid crystal drive wave shown in drawing 10 , and. is a wave form 
chart when the electrical potential difference impressed to a liquid crystal layer is lower than the case 
of drawing 10 . • v ... • . 

[Drawing 12] It is the mimetic diagram showing the impression condition of the opposite driver voltage 
from the Vcom equalization circuit shown in drawing 1 to a liquid crystal panel. 

[Drawing 13] It is the mimetic diagram showing the impression condition of the opposite driver voltage in 
two continuous frames from the Vcom equalization circuit shown in drawing 1 to a liquid crystal panel. 
[Drawing 14] It is the circuit diagram showing the configuration of the liquid crystal display component 
for 1 pixel in a multi-domain liquid crystal panel. 

[Drawing 15] It is the circuit diagram showing the configuration at the time of applying the configuration 
of the liquid crystal panel of drawing 1 to a multi-domain liquid crystal panel. 
[Drawing 16] It is the circuit diagram of the liquid crystal panel in which other examples of a 
configuration of having been shown in drawing 1 5 are shown. 

[Drawing 1 7] It is the block diagram showing the configuration of the liquid crystal display of the TFT 
method in other gestalten of operation of this invention. 
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[Drawing 1 8] It is the block diagram of an outline showing the configuration of the reference voltage 
generating circuit shown in drawing 1 7 . 

[Drawing 1 9] It is the block diagram of an outline showing the configuration of the conventional 
reference voltage generating circuit in comparison with the thing of drawing 18 . 

[Drawing 20] It is the block diagram showing the configuration of gamma amendment equalization circuit 
shown in drawing 18 . 

[Drawing 21] The explanatory view in the case of drawing 21 (a) showing actuation of the constant 
current source in gamma amendment equalization circuit shown in drawing 20 , and obtaining output 
voltage higher than reference voltage and drawing 21 (b) are the explanatory views in the case of 
obtaining output voltage lower than this reference voltage. 

[Drawing 22] It is the circuit diagram showing the configuration of the constant current source shown in 
drawing 20 . 

[Drawing 23] It is the graph, which shows the relation (gamma amendment property) of the gradation 
indicative data (digital input) and liquid crystal drive output voltage (analog voltage) in the reference 
voltage generating circuit shown in drawing 21 . . 

[Drawing 24] It is the mimetic diagram showing the condition of having appjied gamma amendment 
properties gammal and gamma2 shown in drawing 23 to each pixel of a liquid crystal panel. . 

[Drawing 25] It. is. the, mimetic diagram showing the condition of the s Jigu|d : crystal panel , in two .frames 

followed at the time of applying gamma amendment properties gammal. and:gamma2 showniin drawingi23 

to each pixel of a liquid crystal panel. . ^ : p. vc, . ■ n 

[Drawing 26] It is. the mimetic diagram in which -showing other examples of the processing- shown Jn :> ■■?■ \ : 

v drawing .24 , and showjng theteonditibn of: having :applied three kinds>:of« gamma amendm^ntjproperties rii.:.^;,; 
gammal, gamma2, and gamma3 to each pixel of a. liquid crystal panel. ^ ; ... t t .**iw&:.%:;^ cc ; .-■ 

[Drawing 27] It is the mimetic diagram-showing the condition of 1 ^eJipj^ 1 C!^stal.4)anelJn*4wo-Gontinuous.-''^ - 
frames.in. the case; ^ & ^ 

-■•shown in drawing 26* ? n ^H.^V':^ ■' >"■■•>-;* .i . '^^r. n> vi*j*y.i:L# s-J>- » ••'•"*« ••••■'•'» - . 

* ^[Drawing j2 8] Itjst^^^^ the configuration of J:her y com requaN^ ra^im 

• circuit shown t in . dcawing ,1 ^h.$*^n^iziztf'-. S3>a. ■. ,:.o,t^\L tutCvm.HS &*^^y&Li : ~ *\x~ ^;^a s i-*r 
; [Drawing 29] It is the: graph which. shows the relation of the applied voltage to a .liquid ^crystal? pell and,., ^ 
the. brightness (permeability) in each viewing angle phi in 1 pixehof.a. liquid crystal panel.N-iY^j • 
[Drawing 30] Drawing 30 (a)*is the block diagram of an outline showing, the configuration of a source, 
driver for the explanatory view of.the upper part of the liquid crystaLpanel which becomes remarkable Jn 
a big screen display differing in. an angle of visibility from the lower part, the explanatory view, showing . 
the liquid crystal display of this invention with which drawing 30 (b) canceled the condition of drawing 30 

(a) , and drawing 30 (c) to solve the problem of drawing 30 (a). ....... , 

[Drawing 31] It is the circuit diagram showing the 1 -pixel configuration which has two sub-picture 
elements in a liquid crystal panel. _ . ^ 

[Drawing 32] They are the graph which shows the relation between the signal level in the pixel which 
showed drawing 32 (a) to drawing 31 , and the quantity of light of a pixel, and the graph which drawing 32 

(b) expands some range of the quantity of light of a pixel in the graph of drawing 32 (a), and is shown. 
[Drawing 33] Drawing 33 (a) is the explanatory view showing the case where see the explanatory view 
and drawing 33 (b) which show the case where angle-of-visibility distribution is adjusted to a 
predetermined condition in a liquid crystal display, and show the case where see from the screen bottom 
and it is made for a screen to look clear from the screen bottom by this adjustment, and it is made for a 
screen to look clear. 

[Drawing 34] It is the explanatory view showing an example of angle-of-visibility distribution . of this 
invention obtained by adjustment of both angles-of-visibility distribution shown in drawing 33 (a) and (b). 
[Drawing 35] In the liquid crystal display of the conventional big screen, it is the explanatory view 
showing the condition that an angle-of-visibility property changes with differences in the location seen 
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from the lower part from a top. 

[Drawing 36] It is the explanatory view showing the display condition in the liquid crystal panel by the 
configuration of the conventional source driver and it which create the applied voltage to a liquid crystal 
panel using as [ ****** divided in the resistance dividing network ]. 

[Drawing 37] It is the graph which shows the gamma characteristics fixed by the configuration of 
drawing 36 . 

[Drawing 38] The explanatory view and drawing 38 (b) which show the display condition in the liquid 
crystal panel by the configuration of the source driver of the gestalt of operation of this invention and it 
which create the applied voltage to a liquid crystal panel based on the electrical potential difference to 
which drawing 38 (a) was adjusted beforehand in gamma amendment equalization circuit are the 
explanatory view showing the condition of impressing the electrical potential difference carried out to a 
liquid crystal panel gamma amendment in the above-mentioned source driver. 

[Drawing 39] In the liquid crystal display of the gestalt of operation of this invention, it is the explanatory 
view showing having had the homogeneity display technique depended comparatively and gamma 
adjustment technique by nonvolatile memory built-in by the counterelectrode. 

[Drawing 40] It is the explanatory view showing the configuration of the display memory with which the 
liquid crystal display of the gestalt of operation of this invention is equipped. . . . 

[Drawing 41] It is the explanatory; view. showing the configuration_of the-.display memory with which: the - u.:. 
liquid crystal display of the gestalt of operation of this invention is eiquipped. It is the timing chart which . : . ^ 
shows the actuation of display memory shown in drawing 40 . . _;.■•> . • , . \ 

[Drawing 42] The explanatory view and drawing .42 (b) which show- the . direction iof. orientation of the 

. .liquid, crystal molecule. in the front rear.face of. a liquid crystal paneL drawing 42 : (a) .The, explahatory.vview- ..-i 
and drawing 42 . (c)> which show the orientation condition of the liquid, crystal molecule, seen from the top . j \ 
face in a setup of drawing 42 (a) The»explanatory view and drawing 42 (d) which show- the orientation --v-v 
condition, of the.liquid crystal molecule ^seen from the- longitudinal.: direction, in a. setup of drawing 42 ; (a) a. *\ o;c 
are the explanatory view, showing: ; the orientation condition of the liquid crystal molecule seen from the ^ve 

:uupper:iand::lower J sides jn ? a .setup: of : drawing^42t ^a)iir.:f ^r t v ..: ^&£* ?zgxrt :^*?,:^u^~!^ : ;y i...^u,u-u6 -^/r^^^ 
[Drawing 43] In a setup of drawing 42 (a), it is the graph which shows the relation^of/the applied yoltage . it::.* t 
to* liquid crystal and the brightness at the time of> a transverse plane.and.seeing a liquid crystal panel m&\- 
vfrom the, upper and; lower sides. , - --.i. • <• .. . . .^r : ',nu ! \. ! v.- . - 

[Description of Notations] 

1,501 Liquid crystal display ./ , l-u ■ :> l -\ 

2,1 QZ 202,512 Source driver (signaHine drivi.ng means)" 
3,103 513 Gate driver (scanning-line driving means) 

4 Controller 

5 Liquid Crystal Drive Power Source 

7,107a, 107b Counterelectrode . . 

8,510 Liquid crystal panel 

1 1 Source Driver Section 

1 2 Gate Driver Section 

21 Pixel Electrode 

22 Pixel Capacity 

23 TFT 

24 Source Line (Signal Line) 

25 Gate Line (Scanning Line) 

26,126,226,517 Vcom equalization circuit (common electrode voltage supply means) 
51 52,534,535 Constant current source 
53,536,552 Buffer amplifier 
108 Multi-Domain Liquid Crystal Panel 



-37- 



515,516 Display memory (amendment information storage means) 

521 Reference Voltage Generating Circuit (Reference Voltage Generation Means) 

531 Gamma Amendment Equalization Circuit 

553 Vcom Controller 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. *. - 

3.1n the drawings, any words are not translated. ... , 

DESCRIPTION OF DRAWINGS. . . ^ <■ - 



[Brief Description of the Drawings] , .... , . • .■. ^ t ;?.c;-.- . » ^ . • i • ^ :•. 

[Drawing 1] Withrthe circuit diagram_showing the. configuration oOthetHquid crystal, panel. :of the;- TEX ^ 

•method in one. gestalt. of operation of this invention. v „• , , , .... ;;. 

It-is*- - - — ; • ■.-.■ : :v/t. :.:.••*-■■• - ■■ '■■ -/ 

^ [Drawing 2] It Js the block diagramishowing the configuration of t h e; with ; ^ ~ 

the:liquid crystaLpaneL shown in .drawing .1» > . :rr; -«rrft r.c..^ .i *, ■: :ju ,tvai, ^\vv.*v ..v. .- ^ 

•u&z&#i*.i ■■ .. . :\ •v.:j:.>r^sv i ..tv-'*./vuvi .-x-. - j ^ _ ;.r. v •- ;• , - , -v • • ' • . .■■ v. :: - • . 

- [Drawing 3] tit ^iSuthevGirGuiUdiagram.:shown. except for^he driver of Ahe jigujd^ -..t.w : 

. drawing. V ■.: . .. -Uo.- ^^wvj. «.. v jlKc; H • . ..• . .♦• . • ■.*. **;y<tf8f«F . • - -' .*• ' - . 

[Drawing 4] It is the wave. form chart showing a general example:of a liqujd; crystal drive wave.. ... 

[Drawing 5] It is other examples of a liquid crystal drive wave shown in drawing 4 , and is impressed by 
. the liquid crystal layer rather than the case of drawing 4 . uvj -J .... /.-:;.r - s.; . 

It is a wave form chart when the electrical potential difference carried, out is low. 

[Drawing 6] The configuration of the source driver section with which the source driver of the liquid 

crystal display shown in drawing 2 is equipped 

It is a ****** block diagram. 

[Drawing 7] It is the block diagram of an outline showing the configuration of the Vcom equalization 
circuit shown in drawing 1 . 

[Drawing 8] The explanatory view in the case of drawing 8 (a) showing actuation of the constant current 
source in the Vcom equalization circuit shown in drawing 7 , and obtaining output voltage higher than 
reference voltage and drawing 8 (b) are the explanatory views in the case of obtaining output voltage 
lower than this reference voltage. 

[Drawing 9] It is the circuit diagram showing the configuration of the constant current source shown in 
drawing 7 . 

[Drawing 10] It is the wave form chart showing an example of a liquid crystal drive wave in the liquid 
crystal display shown in drawing 2 . 

[Drawing 1 1] It is other examples of a liquid crystal drive wave shown in drawing 10 , and is a wave form 
chart when the electrical potential difference impressed to a liquid crystal layer is lower than the case 
of drawing 10 . 
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[Drawing 12] It is the mimetic diagram showing the impression condition of the opposite driver voltage 
from the Vcom equalization circuit shown in drawing 1 to a liquid crystal panel. 

[Drawing 1 3] It is the mimetic diagram showing the impression condition of the opposite driver voltage in 
two continuous frames from the Vcom equalization circuit shown in drawing 1 to a liquid crystal panel. 
[Drawing 14] It is the circuit diagram showing the configuration of the liquid crystal display component 
for 1 pixel in a multi-domain liquid crystal panel. 

[Drawing 15] It is the circuit diagram showing the configuration at the time of applying the configuration 
of the liquid crystal panel of drawing 1 to a multi-domain liquid crystal panel. 
[Drawing 16] It is the circuit diagram of the liquid crystal panel in which other examples of a 
configuration of having been shown in drawing 15 are shown. 

[Drawing 17] It is the block diagram showing the configuration of the liquid crystal display of the TFT 
method in other gestalten of operation of this invention. 

[Drawing 18] It is the block diagram of an outline showing the configuration of the reference voltage 
generating circuit shown in drawing 1 7 . 

[Drawing 19] It is the block diagram of an outline showing the configuration of the conventional 
reference voltage generating circuit in comparison with the thing of drawing 1 8 . : 

[Drawing 20] It is the block diagram showing the configuration of gamma amendment equalization circuit . . 

shown. in drawing 18 . . - . 1 - ^ . ,^.v-;^ ^aus : ^ ; v^ 

[Drawing 21] The. explanatory view. in the case of drawing 21 (a) showing actuation ,of-the constants 
current source in gamma amendment equalization circuit shown in drawing;20r ., and obtaining output t 
voltage higher than reference voltage and drawing 21 (b) are the explanatory /views in;thetcase of - %^ n * 
.obtaining-output^yojtagerlower than this, reference, voltage. v:;;.; i a lira**; . :su a*.* i^«£ut.. a -j vi^i,.^ 

. [Drawing 22] It is the circuit diagram showing the configuration of the, constant: current source shown in . : , 
drawing 20 . • • - - • • - ■ 

[Drawihg:23] It is the graph: which: shows the .relation >(gamma amendme^ .j+h.-u 
indicative data (digital-input) and;.liquidicrystal drive output voltage^analog voltage):in the reference:; :; -t> . 
voltage generating. circuit shown in drawing.21 . . .^ra&o .i^r^i auag.e^ci^ u\^n ir> -lil^n^^. 

^ [Drawing 24] Jt. istthetmimetic :diagram>showing^thercondition ofcihaying^ 
properties gamma t and gamma2 shown in drawing 23 to each pixel of. a liquid crystal: panel. it r. :r v 

[Drawing 25] It is. the mimetic: diagram :showing.the~condition of the Jiquid/crystal panel in, two frames rr * >~ 
followed at the . time of applying gamma amendment properties gamma 1 :;andgamma2. shown in drawing 23 \ 
to each pixel of a liquid- crystal panel. ... ' ■ :;!•■«,*■■ & .^^.l.ca, r. . 

[Drawing. 26] It is the mimetic diagram in which showing other examples of ,the processing shown in 
drawing 24 , and showing the condition of having applied three kinds of gamma amendment properties 
gammal, gamma2, and gamma3 to each pixel of a liquid crystal panel. 

[Drawing 27] It is the mimetic diagram showing the condition of the. liquid crystal panel in two continuous. . 
frames in the case of using three kinds of gamma amendment properties gammal,. gamma2, and gamma3, ..... 
shown in drawing 26 .. 

[Drawing 28] It is the block diagram of an outline showing the configuration of the Vcom equalization 
circuit shown in drawing 17 . 

[Drawing 29] It is the graph which shows the relation of the applied voltage to a liquid crystal cell and 
the brightness (permeability) in each viewing angle phi in 1 pixel of a liquid crystal panel. 
[Drawing 30] Drawing 30 (a) is the block diagram of an outline showing the configuration of a source 
driver for the explanatory view of the upper part of the liquid crystal panel which becomes remarkable in 
a big screen display differing in an angle of visibility from the lower part, the explanatory view showing 
the liquid crystal display of this invention with which drawing 30 (b) canceled the condition of drawing 30 
(a), and drawing 30 (c) to solve the problem of drawing 30 (a). 

[Drawing 31] It is the circuit diagram showing the 1 -pixel configuration which has two sub-picture 
elements in a liquid crystal panel. 
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[Drawing 32] They are the graph which shows the relation between the signal level in the pixel which 
showed drawing 32 (a) to drawing 31 , and the quantity of light of a pixel, and the graph which drawing 32 
(b) expands some range of the quantity of light of a pixel in the graph of drawing 32 (a), and is shown. 
[Drawing 33] Drawing 33 (a) is the explanatory view showing the case where see the explanatory view 
anc l drawing 33 (b) which show the case where angle-of-visibility distribution is adjusted to a 
predetermined condition in a liquid crystal display, and show the case where see from the screen bottom 
and it is made for a screen to look clear from the screen bottom by this adjustment, and it is made for a 
screen to look clear. 

[Drawing 34] It is the explanatory view showing an example of angle-of-visibility distribution of this 
invention obtained by adjustment of both angles-of-visibility distribution shown in drawing 33 (a) and (b). 
[Drawing 35] In the liquid crystal display of the conventional big screen, it is the explanatory view 
showing the condition that an angle-of-visibility property changes with differences in the location seen 
from the lower part from a top. ...... 

[Drawing 36] It is the explanatory view showing the display condition in the liquid crystal panel by the 
configuration of the conventional source driver and it which create the applied* voltage to a liquid crystal .. 
panel using as [ ****** divided in the resistance dividing network ]. . 

[Drawing 37] It is the graph which shows the gamma characteristics fixed by the configuration of 

drawing 36 . . : . i--***^. 1 '/^. zc-t. ■ *' 1 

. [Drawing 38] The explanatory view^and . drawing 38 .(b) which show the display condition in Ahe Jiquid^;; .^ - m. 
crystal panel by the configuration, of the.source driver of the gestalt. of .operation of this invention^and it ^ ~ 
'. which create the. applied voltage >to>a*liquid ..crystal panel based on . the electrical : potential/ diffe/.ence^to^ 'rvu . ,.; ^ 
, ■ cwhich drawing 38 (a) was adjusted beforehand? in gamma amendment .equalization circuit, are ;±he^xvc~ww:v^'. * 
- explanatory view showing the. condition :of impressing the electricaLpotential difference carried out to, a „ ... 
liquid crystal panel gamma amendment in the above-mentioned source driver. • > ■->■-> «-.- v>.--s— < 

u v. iuj-. [Drawing. 39] In the liquid crystal display of the .gestalt of operation x>f this ■. jnventiondt: is tha:explanatory^. / a 
z.\ a ! vview showing having had the^homogeneity display technique depended; comparatively.andL 

i adjustment technique.by nonvolatile.memory built-in by the counterelectrode.:. i-.n^ia :x\ ,ii&u*ousrt.ae.- rnferwr.ry 

liquid crystal display . of the gestalt. of operation of this invention Js. equipped. , .*>*:•..-;.-- ;ci r^- ; , u 

^ [Drawing 41] It is the explanatory view showing the, configuration. of the display :memo»^ : witb which; the ; ^y,*r- 
liquid crystal display of the gestalt of operation of this invention is equipped. It is the timing chart . which , 
shows the actuation of display memory. shown in drawing 40 . • : , t \ .-t-w ; :■.«.• 

[Drawing 42] The explanatory view and drawing 42 (b) which show the direction of orientation of the., 
liquid crystal molecule in the front rear face of a liquid crystal panel drawing 42 (a) The explanatory view 
and drawing 42 (c) which show the orientation condition of the liquid crystal molecule seen from the top. 
face in a setup of drawing 42 (a) The explanatory view and drawing. 42 (d) which show the orientation. . 
condition of the liquid crystal molecule seen from the longitudinal direction in a setup of drawing .42 .(a) 
are the explanatory view showing the orientation condition of the liquid crystal molecule seen from the 
upper and lower sides in a setup of drawing 42 (a). 

[Drawing 43] In a setup of drawing 42 (a), it is the graph which shows the relation of the applied voltage 
to liquid crystal and the brightness at the time of a transverse plane and seeing a liquid crystal panel 
from the upper and lower sides. 
[Description of Notations] 
1,501 Liquid crystal display 
2,102 202,512 Source driver 
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tf 77 |p] K. ft S!l L fc 3 ffl© ««fcfc^TSjSWtetfgfc*«ft*^«Hf«:»LT, £ « » ft 
* ft § fc © a « %: m 8E rT fig 4 § o 
[ 0 0 3 0 ] 

[ 0 0 3 1 ] 

±B50«a*^««fiH3VT, 1ffl8E£51*SttBEttl&^gf*. tu E £ M © M 7? ftfc fc 
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[ 0 0 3 2 ] 

± IE © « J* £ <fc ft fcf , ^J^^iBffi£D±T75-[p]^s £ £ l£ © M 7? K & £ — MJ e> * 

[ 0 0 3 3 ] 
[ 0 0 3 4 ] 

± ib © «t a. tc «fc ft if , * a , m a * w si h t s w- 6 n js ft « © o s * ^ c a * » ft ¥ 10 

[ 0 0 3 5 ] 

±IB©MSI^SB«. WiB^*l»*Btt"r S j£SMIg»¥IS t , MIB^S^KS!)^©^ 
«»tS, S^fi^PglHS^ffl ©}gm U"*rt'©3S«P*£E*±ja-r * i: .£> , 

[ 0 0 3 6 ] 
[ 0 0 3 7 ] 

±K©*j«fc«fcfttf, ^^M^Ptswa^ffloaifti^^^osnsmffi^^iau, frocoi 20 

OfifSiiCjtfLT, KW*iS©fci&©-IIIK©-&-lHtJf>#W<bf«:«J:»), ffl [3 B £ ffi X 
ft -r § C t T t 5 o 
[ 0 0 3 8 ] 

±8B©»ii«jS««K: iJi^T, MIBS*«EE4fi5c¥IS«. mS IB * * «l 7? [rJ ^ © H X © «■ M 
[ 0 0 3 9 ] 

±E©ffiliSjSSfB©*»#i*fci:, Mtt#fa^©HJl5©#Mtffc:*5W-S<tt*©Mtffc:fe 

[ 0 0 4 0 ] 

±82©*lJ8£«fcfttf* HJR©»fiJ<:;bn*.t\ ^S^7? iRi'\©BiJR©afetffc: ^tlf© # 
[ 0 0 4 1 ] 

[ 0 0 4 2 ] 

± ib © « $ fc <fc ft tf % jsrwwtttoHKtt, miEmm§d,w.^micmmz tifcmmmzwi* 

m * 5 C £ £ J: D ^ m K 5 £ £ ft T? # § . 40 
[ 0 0 4 3 ] 

±82©»JiaijjsSt«fc:*^1\ BulB**P«JE3fefi)c#@«> M * © 3fe 2f fate * i>-^ 
ffl!l©liig©Mt?i:flfi7?ffliJ©iii^©Mt;i:»i:S«:5#>v!|ftt*M#e>nSck3lc, IB S ip 

[ 0 0 4 4 ] 

± IB © 1if £ ft . j£aE«©Mtf#fafc*l*«-#ffly©lS*©tttffcfl!l#fll©H*©M 
£ £ Jl & 3 # > v 1<fe rf>M# £> ft £ © > a^ttfS^o^T£?>fc#i6©*fflfr^l8&tfpj 

[ 0 0 4 5 ] 

±fB©$mt^SBK;f3^;c, tGEaS*P«BE£jS#att, j£ S ^ © M 7? fate *5 S - 7a 50 
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[ 0 0 4 6 ] 
[ 0 0 4 7 ] 

immomm 1 ] 10 

[ 0 0 4 8 ] 

nQiSi^Sim, iiBHic sn!i$ii tztizmwi? zm&mm 

'» ( % ft Rfd @ 8S ) i:t»frh5. ± f 2 ft 3t ^ g& (4 T F T 7? 5£ ® ft ;S * ;l/ 8 £ * L 
Ti^So * » ^ * ;!/ 8 tt % B L i^ft M JK ^ » S © # fa * ffi 7 * «i * T S o 
[ 0 0 4 9 ] 

±IBffAKSft@Rtt. V-XK?^^ (i8fllftf9) 2 43 «t tfy- h K 9 -f (MM 

mmm^m 3, n y \- u-^ 4 & £z?m&mmw.m 5 *m z.x^ v-xf?^/^ 20 

BIC (Integrated Ci rcui t) frfiftilftOy-XF?^'^! 1 
, W^Sl-Iny-^K^'f/^fi, y - h K v ^ 3 It , git I C*»&45*» 
©y-h 2, EP 15 ?g 1 ~ Sg m g|5 y - h F7^/^ixt^5„ 

[ 0 0 5 0 ] 

y-x h*7^/^ 2 fc-itfy- f K7^/ua, -«g w a „ mm & & * n 7 w ^ a ± 

1C 5fc CQ I Cfy^SMLft, HABTCP (Tape C a r r i e r Packag 
e) sip 5 D , £ <D T C PA^I^U;l/8©I TO (I nd i urn T i n Ox i de 

; w > v 5 <> a -r fs ft k ) sss ? ± k n & * n , * ;u 8 tgijnfct^t^ot^ 

5o $4^8, 5tO I Cf 7^%A.C F (Anisotropic Conductiv 

e Film mxitmnm) * ft i, rw.m, m^^^^ s co 1 t on^^icm&mhx 30 

[ 0 0 5 1 ] 

p^f) ^A*t§-^, y-hK-5-f/^3fcttsiftraai«^vs*A*-r*o 2 & ^ , v 

-Xh'7-f ^2feJ:tfy-h K 9 -( A 3 lc zk ¥ R) »1 f§ L S^AAtSo 
[ 0 0 5 2 ] 

B3tett±85»»><*^80«ja*j*-*-; St ft * 71/ 8 tc 14 , H€g2 K Ifll 2 

2, ia*m@2i'\c»«jEEP*p^*> / '^-ysiJ'#-ri)TFT2 3\ y-X7^y ( fi m m 
) 24, y-h7^> ( * se * ) 2 5fej;t>*^iPi«® (Axti) 7«tR^5nr^5. 

C C "P , ffiH«®2 1, M fit ^ » 2 2^3itf T F T 2 3 t J; o T 1 Bl7)OiS B ^SiIf 40 
[ 0 0 5 3 ] 

*f[Rjm«i7tt, 0 1 IC^ti^!^ 1 £ ^ t? e # ( e it IE (D mm.) ©y- h7^> 2 5 il* 

^ 2 5 <r i: \c s tix o z tiz&p >v-7<DttfamM 7 Kit, y-xK 

7^^2i:rtI«tifcV c omIISSB («ffl*®«JE«*&#ia) 2 6 d; 0 ^n^n^A 

tc m [pj ii c & # * & n a o 

[ 0 0 5 4 ] 

ffil * {4 , ?S ft ^ * ^ 8 © ± X <D ft IrI « S 7 # , 1 7 ( A ) , 12^-^7 ( 

b ) *5 «k if sg 3 y;i/- y 7 ( c ) t y;i/-ys t) 5> nn^it, v c omiisiiie 50 
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l,C2.C3tf-£&&tlS. 
[ 0 0 5 5 ] 

±IS o « fiR n: * ^ r , l^Sfvgli ^ *5 it s a ^ 16 o ^ t m m •? § o 
^fr5>A7J£ftfcS^x-*tt, 3y^D-7 4^/rLtf^?;l/ff f$5Iir- 
^DtLTV - XK7^M2£A*Stl5. V-X K5-f/^2tt, A7u£ft/c:g^-r — * 
D%S»IJLT1 1 V-X K7^^~InV-XH7^^t7 7f ^ <D t£ , 3 > h n 

-54*»6x**n**¥ni»i««Ls»cra«LTDAajiii-r*. fit, us # su £ ft 
s^-f- * d * d a g& l t & %> $gmm.mm <dt -f n vms. («t, pgna^mff ^ ffc-r 

[ 0 0 5 6 ] 

BW«jj*«Etf#*.&ft'S. -7? , y-h7^V2 5 tfi, y-hF7^^3A^, ?IJ7? 
^Kt/^tT FT 2 3*I^*yt5J:nftif tf#^5tl5. f LT, * ^ Is © 
TF T 2 3^Mt, SIT F T 2 S^FWWC&^^ftfcttfoW^tCV-X^-f:/ 
2 40ieH*^«ffi^BliP*ns *f|fc««7 £H£-ttffi2 1 £ OP^OlIgl 2 2Cli 

ftbtiS. * tc „ #||ft©^J!Bfc&i,>T«y-XF9>r/<£rtjK3ftfcVco # m»Ifilaii& 
26iD, |gl^;K7"7 (A) , m 2 -7^--? 7 (B) fc«J:tf£3iO]/-77 (C) CD 

siSso^ipjaiSTtc^n^nwipjwiswjEci, C2, c3##?t?>ft£o 20 

[ 0 0 5 7 ] 

H4'is«fct;H5K:t4 — i»wa«ftiB»S[^«> — eo*^-roPiHfcfev>T, 3i, 3 5«y 

-XF^^>'S2fre>m^£ft£!igft&J£-C i &*K 3 2, 3 6 tt V — Y F V >f ^ 3 *•> 5 HB * 

^n?>igi!)^^-r^?.o * tc , 33, 3 7 tt *t ft « m i (omar* $> <? , 34,3 sail 
«@2 r©«ffiftJB-efeao JfcSJifcfflanS ft smjEtt , M««@2 1 fcttiR]*® 

[ 0 0 5 8 ] 

M x. tt\ 0 4 © if lc tt , y- h K^-l'/UiDlftfe^S 2©U^;VtfH i g h 
IIH^ltT F T 2 3 # * > L , V-X Kv^^3CD|gS!lSJg3 1 t^|q]«1S7cDm{fi3 3 

t (DgonmtfWMn® 2 1 k ep sp £ ft & <> f o^, v f 5 -f 4 (Dmmi&m 3 2© 30 

l/^/Wilowl/^^tiS:!), TFT2 3tt*:7:KfSi:3:£o C <D *§ > B^lCtiH^^ 
12 2id^ftt5ftJ6(c, ±5EO«ffi3^tt«p £ ft 5 o 
[ 0 0 5 9 ] 

H5©«-&Ottfft>ra*T?*So ffi L , H 4 t @ 5 t T tt & B B B S K EP &P 2 ft 3 « ffi g & 
[ 0 0 6 0 ] 

[ 0 0 6 1 ] 

£ 6 fc , ft m ^ il B 1 « x # fc ± T 7? IrI tc ck 3 $ H © IE |r) © # *f « 14 *< * L < , Si » ft 40 

< * * t ^ $ mm ic *r l, m & <d * a , ttftmfii 7 £*st&© y (7 (a) , 

7 ( B ) , 7 ( C ) • • ) IC^fiJL, V-7 F7^^2^i^5V c o mpI|5|?S 2 6 frS 

±te#y;i/-7 p o^[R]m®7(c*fLTS^:5*tiPi«fismjEci', C2, c3-*ai*prs 

ft £ 3 c: twez , «ftoii^tj:«fcoT4i;sfea^*ajE-rsc t^sjit^ot^ 
s c ^$5, *nsgo^^{c*3t>T, raft j «*^BB5©s«iKj*-r5a«i ©& 

[ 0 0 6 2 ] 

0 6 tt 0 2 ^ L fc V. - X F 9 4 * 2 \C *5 tt $ V - X F 5 f ^ (SnV-^K?^^) 50 
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[ 0 0 6 3 ] 

|H) 0 & ^ T , V — X F ^ /^gp 1 1 ttt, ^^HffiTCD^^UCifrg&^^-r— £D (D 
R, DG> DB) tf->'J7^tAA^n> C OSSf-? D*A*5 f f SB 4 7 KT- 
IWt77ft5. tyy , J>^^t , J0B4 2tT, ± I B ~> 7 h W X * @ g§ 

0*-^H^f 'J H8 4 3©*flS-r?.IStctB^-r^ 0 St±2iX'7--FtH? t JT:-;&£o 
[ 0 0 6 4 ] 

# - 71/ F * * V HI S§ 4 3 It , m & * 71/ 8 IC *5 tt § & ff # $ ft 5 Sfl l ~ Sg n CD B IK , EP 
5Sl~SnOy-77'T>2 4£ J tnfn*tJSl/T^5. 10 

[ 0 0 6 5 ] 

*-;VK^tV08S4 3lCA2i£ft;fcSjj*-r-*Dtt, *¥l»ifi*L S K J: D 77f S 
ft 3 0 cmcicD, 35?OzK¥lRl}Bffll^LS3^A**tiS*T?, * - ;l/ K * * U 0 » 4 3 

[ 0 0 6 6 ] 

# — ;l/ F * * U 13 tt 4 3^6UJtlSn5aif-^Dii, U^;V^7^|hIB4 4T*ao 
D A ^ & |e] SS 4 5©«^^SU^7l/lC^^-&§fci6co#JEI?<Dlx^7V^^^S6^n, DA 

[ 0 0 6 7 ] 

S2p«ffi^^lH]^4 8(i, tliEVRtitJf §l/^;VOSipi)I*^4*-&.5. H# 20 
« K ti , H*fcftf#T^**(fttf0i^Lfc^ma^l&fr5A2i£ftSi:x <r cd « & £ ft gp 
T'^EtSCtlCtD, 0!l fcf 6 4pgIHS^cD*§-&(C6 4«^<DPgl8S7Kfflm{&£:fg£L 
, D Alft|Hl84 5[cWLtfflijt5o D Af ^IeISS 4 5 T'ti, lx ^ ;V i/ 7*BB44fr 
6©a^7*-*DlC^C7tieH«^ffl*ffi*±E6 43|l»Olllia^ffl«ttOff«^6H* 
C* i: £ lOlRL, ft 77 HI Sg 4 6tC*fLTI±173-r?.o 
[ 0 0 6 8 ] 

fti 73 @ SS 4 6(i, H«|«ifiag«E^5«:Sfli-1'>i;-^>XS»»T*0. »S^*;HO 

^i~^nov-x7-fy2 4^-n ^ n £ #t l -c , d Mt0ss4 5 -emms tiitmmst. 

73 £ ft 5 o 

[ 0 0 6 9 ] 

-7?. y-bF7^M3tt, 2/:7FUS7X*|I|S& % b ^ ;1/ 7 * El «& , 43«fct;tii*®tt* 
^ A/ T* ^5 o y — F F 7 ^ A 3 T ti , 5/ 7 h V V X * [H Eg 7k ¥ |EQ 88 fa # L S & «fc Zf S jfi 
H*lie^VStfA***U 7k ¥ P »§4t ^ L S**nyirl:LTieH)«ifitVS*i/7h 

[ 0 0 7 0 ] 

"7 1- U S7 X £ 0 Sg C7) § © P, CD Hi 73 & % i& A * 71/ 8 *5 It £ M # * ft § Sg 1 ~ % 
m cD B H , 0$(3ll~^mOy-h7^>2 5 tlf n*t{£jLT^5o is 7 b U X 

tt5T F T 2 3 0^ - h*ffliT*5tfff T?#E^ni= £ 6 fc , ffi 73 0 S§ T* {g > 
tf-2"^X^&£ftT, t±J77HISS^e»?« B B B A^7l'8cD^l~^mcDy-h^-ry2 5 ^ ft 
; ffttc*ftTm77^fti.o coy-FH7^7U!!p60BAliilSflf tftO, cco^S 
« 4f E J: D * jRS/**rt/8©*iSj*fc:*W-5T F T 2 3cDy-F<D:*>'/* , 7tff&|®)£n 

§ o 

[ 0 0 7 1 ] 

JX T > «jB*^81i(OV-7 K5>T/^»l l © M if fc o v> T 1ft sj? "T 5 . 
3>FD-74^f.2f,nt<5iif-?D (DR. DG, DB) li§6 If 7 
SLTliv, A77^>y^lH!S4 7KT-l77f 
[ 0 0 7 2 ] 50 
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tl, i/7 h IsV & 4 1 CS^T^P7^ff C KI:<}:D->7 h^tlSo 

[ 0 0 7 3 ] 

J/7bbfX>H*4 ltt->7 hJtlfcX^- S PtJ, M*ll8lOV- 

7F5>f^»l 1 ^Sffl?nT^5f 8ft|-p**SIJ8y-XF5Y^»l 1 © 5/ 7 

h 1^7 x * a si 4 lfcs-ew&fga&stis. 

[ 0 0 7 4 ] 

fc , 5/7hl^S>X*|IlK4 l*>&aj*|sl»4 6*T?0*7ny^tt % H * ;l/ 8 lC *5 
ItS^l ~^n©n*tDV-7li£^lSLTngi:%oTl^o £ © v- 7 F '7 7 £ Is] 10 
SS4 1 ©=&©*>> £>©to7JK|i38lLT, A£^y^@&4 7^9>y^£nT^fc:g^-r-* 
Dtt, ^77U7^*^yil]i84 2©#)ST£lSK-Bfett£n§<tfc&fc:, "4fL © * - ;V 

[ 0 0 7 5 ] 

'* - ;p f * * u [hi is 4 3«, 1 7j< w- m m m m k n m <o m ^ -r - * d # 7 7 y > y * ^ y 

5 ) £ t> , +f 7 7 y 7 7* y- * y @ S& 4 2 5> -T - * D £ l& 0 & & , 3fe © # — ;l/ K * 

y m K 4 3 ic to -h ? z> o ^lt, * - n> f * y 0 s§ 4 3 « , ^ © ?k m m l s # 

[ 0 0 7 6 ] 20 

6 43 % 3>hn-^4«. a^f-^ D*A*7'Vf H1SS4 7iC»bTi»)ILl5o d 
n &c <fc 0 % ffi H * ;l> 8 ic M L T A ffi W lc 7*- * D (c f5 C fc Wffi'tf » # jA s ft , ffi. & ' 

[ 0 0 7 7 ] 

**pmj3Efg£[SKS 4 8 C±, «at5J:5£, *x * & ffl © ft g, fg ft « je til t> =¥■ lc M 
L , 645fiDoai*P*jE*f^iabBM*^fflO"t«IHI*JE*felS-rSfc©T?a5*. £ © 0 S& 
4 8CA*Sn5tffVRS, SB © ft H IK Sfj « M & « 2 ft £ « JE T £ „ 
[ 0 0 7 8 ] 

dass&ieiimsh:, * - ;i/ f * y @ s& 4 3 £ 9 to tj 2 ft , !✓ ^ ;v s/ y & m ss 4 a ic r 

li?hrcRGBfnfn6E7 h<D*^x-^«# X s ? V* /H§) * 6 4 31 9 ©*H 30 
tEtl^J^T, Tf-nyM#lC^«iLTto7JlHlSS4 6lCtB*t5o 
[ 0 0 7 9 ] 

[ 0 0 8 0 ] 

0 7 tt , #V-XF^-f^gPl l^ix§Vc omlIIH^2 6 O 1 i^i%^t«i§7 
□ 7^IT'^5o c©V c omiS[H82 6ii, * ffi R T * f£ £ £ S «> © 1 O © ifijii 
If R 2fli<03£«S(E»5 1, 5 2fc, ;W7r7J'7"5 3kt|*T^S. CI © V c 
omlSlHlS2 6TiJ, SK* : ?RK*S![*S!frili:tc«t**ffi»T*fJfflb % A 73 3 ft 
ft«ff*-)l<0tff?f»±TlCi/7 htSiliEioTV c omlE*«St5o CI © J: 40 
3*«J**#*-*Vc o m IIS SI IS £S 2 6ti^OJ:7tclfft§ 0 
[ 0 0 8 1 ] 

V c o m 85 H ED Eg 2 6 © A ft 4$ ? 5 4 tt , #I*«"S*P£:&S«EEV c om (V r e f) 
tfftttSns. f LT« 8 *P « EE V c om ( V r e f) «k D t> iS ttl -7J * BE S * Wi ffi ^ 
to7jmEE£*§£*§-&fC«, £ It jjft « 5 1 . 5 2tC<fcoT®Jr[I?RlCjJiini»«^^^fb* 

gfiif r itck znm&T ttmm lt, atj $ nfc«jE^sia^f r t-©«be^to 

»ffttlSftttTtJ'7HftIEVou t%(HAttf.5 5 ?> to 7J -T 5 o 
[ 0 0 8 2 ] 

BP % V c omll0K2 S^WEEVcom (Vref) «fcDt>ESV>to*l*EEVo 

u t * S * » ■& Kl « , Vou t = V r e f+i • R fc fc: S «fc 3 K * $ fc , UlEVco 50 



JP 2004-191581 A 2004.7.8 



m (Vref) «fc9t,«^tii*J«EEVout*»S«#fc:H:^ Vout=Vref-i • 
[ 0 0 8 3 ] 

m s & , ±mmmmmv c om c v r e f ) .in»^W7jisvo u t * » s » # ( 0 

8 (a) ) , *5<i:t>"»ip«jEV. c om (Vr e f) i () fei^tB^llff V o u t 3: t# 3 *§ 
(08 (b) ) IC , £1115 1, 5 2®»ttte<koTfilaltS ; ?R*8ft*i£*iJStfSHfc 

l =k si * ^ -r o 

[ 0 0 8 4 ] 

Z. <Dm t!s 08 (a) IC 7ji -T <fc 5 IC y fflcSiilS ; ?RJ:Dt>Arti8 : y5 4«fc:&;5£Wifc*5 

i * a ift l , t±s^4s?5 5 mt£&*fe*mm 5 2 zmmicm m-t scttiot, sst* 10 

f RlctittiSl5 2A^£f SS5 lfcift5iEOlRl#0«SI[i3i(«»[ti*. ^ © HI , A 
7J 4&i ? 5 4^6K*P«JEV c om (V r e f) tf« A tl fc » ■& © tH # * ? 5 5fr50B 
7J«1± V o u t IftEVcom (Vref) i HSfilf RTOilBTO^K 
Itl^Vo u t = V r e f + i • R 
[ 0 0 8 5 ] 

- -n . 08 (b) fC^-Tcfc^tC, tt«,5 1 * « * £ 8 «E L , £tl^5 2%gtt5 
Ciilciot, ffiSi^?Rfc(4£l|g5M5 lfr&5£*SKW5 2fc:fil-5ft<Dfi|*0*»ti# 
8ftn^o ^ <D , A^l3S?5 4fr61¥IEV c om (Vr e f) A t) Z ft fc i£ & <D 
1H*«?5 5fr6(DiaAtffVo u ttt, S^«flEVcom (Vre f) £ 9 S St ^ 
R1?OtffBTO#«^ffi^V o u t = V r e f - i • R t * £ <> 20 
[ 0 0 8 6 ] 

& V c omlIlEl{g2 6 T? , ^ « J?ft M 5 1 , 5 2 IC ts ^ T MMm % M^MlC W K> & Z. ~5I 
&T*&D, S &EB^fc*W'^©»ifcfc*tt RllilTfcSo LfctfoT. ±f2® : &^ 

0 M^.*±feoiHfix- * (DL) ic « -3 ^ T 3SI 9P ?: S c i: &c J: ?) > jtti^tiiE^li 

[ 0 0 8 7 ] 

&*5, ± f 3 P ^ "r - * > ngP^e>VcomlS^[HlSS2 6©T f -^'5>y ; 3 L lHl^5 6 (09 

# R8 ) tcA^Lt77f ?t5o T f -^9-y^lHlSS5 6(i7^>y^i>< ; eU> FRAM^ 

[ 0 0 8 8 ] 30 
B9«, Vc omll@!S2 6©tifiS5 1, 5 2 fc *g S f £ fe <D ( g ? R * # tf 

© 0 ?s «t a % ^ -r o 

[ 0 0 8 9 ] 

COS«Sfti»ffl5tt» nmicmWtZ ft%> t tt>lc, n^iEOlltJ: IT, 2 (n ~ 1 } tl 

* *-n tB sft 2 ( n " 1 J i*f6^-r*5fflo^«atiHi. 21, 41, 8i, 16 
i%tts. ^u, ^n^eno^fcSKWz (n_ 15 is, + 2 <»-•>> <Dfflwm^ 

[aoTtyfSX^fyf + 2 (n " 1 > $^LT, S6xm?RO-4SfeJ:lfHi^4S?5 
5Ea«ShTV^. £ £> K , - 2 ( n _ 1 5 oaSJff (CJ:oT*yt5X^yf-2 
(n_ 1 ) 5Mt> SR*?ROfl!lSfe«J:tfA*«?5 4 ftT 40 

[ 0 0 9 0 ] 

Sft, ± 13 i£ * 2ft W tt > mmic, mt&2 ft% t £ *>lc, n^jEfOlttLT, ±13 2 (n 
" 1 ' f l*ft^?nfctiyil2 1 " " 1 ' l*»tfi5lOSliSSl, 2i, 4i, 
8 i , 1 6 lt*t5. ?LT, ^n^ncD£«^M2 c n ~ 1 > i « , + 2 (n_ 1 ) 
O <H ffl ft IC iot*>tSX^7f+2 ( n " 1 5 ^/TLT, aJa^?R^±f3fte^fe 
<fctfA7j4£?5 4tCjggS£*lT^5o $5 1C, - 2 < » ~ 1 > cDf|iiJ®{3^lC<fcoT*>-f 
^X^-y^-2 ( n " 1 } ^Mt, S$t^?R©±f3-4S*5.i:t;tB^4S?5 5 tg^^ 

[ 0 0 9 1 ] 

iPt>, ±C3£«»»«JK:*VT, ±13 <y + 2 ( n " 1 > S tt X y - 2 ( n " 50 



(13) JP 2004-191581 A 2004.7.8 

1 } £ it u a ass ? 5 4 nrcmmmw2 c n - 1 > ib, gs (a) ( b ) t 

*5 It 5 ^ M ffi W. 5 1 t LTiiLv 7> «y ^ + 2 ( n " 1 > g5^«X^7f-2 ( n " 
1 > ItftLX ttitjitii? 5 5 yc&mt tlfcfcXmmz 1 n - 1 > i»l8 ( a ) ( b ) K *5 
tt^m«j5lt^5 2i:Lra^-r§o Ht, ± 12 7 s - $ 7 v 5 6 tvyf Snt^ 

^ T > #X-r-y^+2 ( n " 1 } *5«fctfX-T-y^-2 ( n " 1 5 cD * ^ / * "7 3: 3HJ fP S 
cilUot, ^ m 5 1 . 5 2 Kit5l«[iO«!3«^feJ;tftS/l«<Dgi« 

[ 0 0 9 2 ] 

A 73 « BE V i nKjt*LTfila*?R-K:S(ins«JEBT©»^lt±*fcttTJcaa©K 
•^HftlEVout^UlAtUttfT'tS. C O & ftg fC M L % « T J* f* 0>J * SMf 

[ 0 0 9 3 ] 

« T © » W , ± 12 IB SI - * (DL) ^ 6 e 7 h f - ^ t'fe 5 O J: L tff ? o COJ; 
9 & 6 tr -y ht'S^?n§iSf-^ t:It5<ISB, - 3 2 ~ + 3 1 ©6 4 & K ? fr 5 

[ 0 0 9 4 ] 

0 9 & ^ T , ± 12 W iff! $11 , 2i. 4 i , 8 1, 1 6 i ©fnffttJ, 2 <n-,) 

S * # ^ £ n fz ft gff fit i , 2 1, 4 1, 8 i . 1 6 i If;, ±12^X^7 20 

f- + 2 ( " " 1 > 43 «fc tf 7. >y - 2 . ( " _ 1 > (±, ±I2> llf-^ ( D L ) ICS-^ V> 
T*>«5^tt*7*n»o 1XT, 6 t£ >y h <D IS SI x - * tC S "3 < V c omII@SS2 6 

[ 0 0 9 5 ] 

g§ 1 HT, H H - * (DL) ft T+l : (00000 1) J <D M & \C O ^ X 

<§o C0i^i!:a2O(?)X^7f + 2 0 ©^A^yL, ffi<D^TCDX^>y^(i^-^-r5 
o dn«08 ( a ) (Dt«cffi § o 
[ 0 0 9 6 ] 

■sp-s * ski? r tisfttisi^ i t o t a , i&femmm i t m »k mtiavfaz izie 

X&Zo Lfcft^X, tb^lEV o u t It Xt) Z nfcMmWlZV i ninfiRff RT 30 
©«ERT#7£W-±#L, Vout=Vln+lxROlHAIEtf|6n5, d tl « , A 
7JS^«BEVin«J:!)€> (ixR) K»tSvvtET»3B5, 
[ 0 0 9 7 ] 

$fc> lOl^tLt, Hi 7 s - * (DL) ft r - 9 : (10 2 1) J <0»-&fcOl^TB4 
£ <D *§ & , 2 0©X-l'7f-2 3 fcJ;tf20©X^7f-2 0 ©^ft4 0© 
X -( >y ^ # * ^ L , ftecD^rcDX-r>y^(i*^-rS 0 Ctt tt B 8 (b) © JB t* & S „ 
[ 0 0 9 8 ] 

i liSOlRlf att*$5 0 Lfc^oT, HiAtEV o u t IU*?tlf;i 

2p « BE V i n±!)tiiai?Rt»OfE|iiT»/£^TKL, Vou t=V i n-9 i xR 40 
CDffi*«ff^#e>tlSo Ctl it , AAS¥1BEV I nAOfe ( 1 x R ) <D 9 {g f£ ^ « 
EE T 5 o 
[ 0 0 9 9 ] 

^^fflV^i: ttioT, ^cDtT-yhS^ntffiSt^^RtcM-ra^facDfi^ («30 2 
(n_1) i:^X-f<y^+2 (n_1) , - 2 (n_1) * it L T fcf IS it If 5 <1 ftX % 
So Lfc^oT> ilf - # (DL) »ciS U fcfS 5 c i: #T- £ 5 c i: * 

£ 0 0$D, ±ieiSf-^ (DL) «fc o T±SEIS«£«©Bl»«*flBJiUi:iBj£-r S C 

[0100] 50 
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£ 5 fc . * H S£ m SI © 8k a a* B l t? ti , it H * ;l/ *s ^ T 9# fc ± T 7? Ir) ' t <0 ffi. §k <o 

aS^gilT-a, ttfittS 7 ^»E»W b, V - 7. F7^^trtl?tl 

ftVcora li I5]|^2 6^«toTtB7J^tl§MlRl««Bm,ECl. C2, C 3 - * * ft * <D 

[0101] 

B l OfeiffH l 1 £ 14 & bIj IE W i£ J£ © - ®I £ ^ T <> |b| 0 (c & T , E 4 feitfE 5 ©1 
£-£|w|«K 3 1, 3 5tev-xK^^^2frSffift£n£Ig»iSi£T?&rK 3 2, 3 6.« 10 

[0102] 

S fc % 6 1. 6 2 14 *f [r] « S 7^EPira^nS©lg»J«fi ( 3* fil « « « ffi C ) T* & ?K *t ft 
«1ScD^l^;V-7 p 7 (A) ~S3y;I/-7*7 (C)<D3fficD^[p]m@lC(±, V.c oml 
«ElalK2 6^&tB**nfe^lRl*ffi*EECl~C3^9liP«n*o HP * . ttfan® 7 (Dfg 

1 >f)l-7 7 (A) £ It M |r] * 81 W S. C 1 , m 2 7)V-Zf 7 ( B ) tC«*fft«li«EEC 

2 , g3^;I/-7"7 ( C ) £ttJ}|flMlffC3ff4il5nS. 
[0103] 

m 2 7 (B) lC&S2fS£&3*t|p]m<l«J£C2 (Vref) 3^ 91 to S n S » ^ L 

r > Si^;V-7"7 (A) C9iin?ti5«^tltEC i tS3^;V-y7 (O icmtn 20 
Sn§»[6jlllff C 3ti, ±l2<D*trRl«fiimfiEC2 (Vref) Lt, C ft «k 

H-S^I^IEtSI?ti, flfi^ftfffi^itJEKaaSSftSo £ft<fc9, &HA*;l/8 
© ± T 7? IrUc *5 ^ T , J:9j£tBHT*«»ft1#tt%£*3£i:* ,| RTfi6i:&So & *5 . 010 
43*tfBllfc:^L;fcjt*lRltt«K!&Wtt6 1, 6 2li, ±IBO-hf|pl«®«JECl~C3ti: 

[0104] 

il c #J*tfiWi£L;fcB4©raaKl&ii&J&©*i'&i:Hi 0©rSBlig»i?S^co^-&i:>&*f 
it L T M -r § o 

[0105] 

H4©}« B iK»iSjeo»-&fi:t±, y-h H7l'/WOKIl»«3 2 © U-^ ;1/ # H i g h © 30 
»3 H fc If T F T 2 3 & * 1/ L , V — X K?^ A3 OlftS^ 3 1 fc*flRl*fli7©*lil[3 3 

i: <z> mo m&&mmnm2 1 izmtaz ti%o *ot, y - h k ^ ^ ;s 4 <d ie a ^ 3 2 <d 

bt;HUow!:4D> T F T 2 3lit7^1tft5o «1 © » , IB * T* « * II§I2 

2tf#ftt5fcJ6fc, ±m(oms.t^mn^ ft s . 

[0106] 

HlO©»SIB»r»JB©iS'&lC«U TFT2300N/OFF|ftl, S * W f& IrI C 
t*35«tO©, ^T<D^!Rim«i7lc*fLT|Bl — ©ltitf#4?n5©ftta < > tf!l * *f 
ft«ffi7©t&ffi^rt/-:/ra±-eS&S*(fc* , aiiaSftSC <fc 9 , I B a B A*;V8 t©i 
^*£!Sltf±B3£>ia 4 ©S^t(iS%§, 

[0107] 40 
flfU A « H 1 2 tt , VcomWSElHliS2 6A^&J*lRl«ffi70Sl^;l/-^7 ( A ) ~$3^ 
;l/-7"7 (C) *f L T , S&.Sttft*«*ffiCl~C3*ffl*nL:fc»'&©#liJl5Hyh 

[0108] 

n 0 ic ^ t , ssnfto^n/^w^oisiRKyh (M* m ±ft t MT ft £ O m O 4 ft OWM V 

V h) K:«S*fcJS:*»lRl«tt«JEC2*<J*|Rl*S7^«»*tlTfet), iSH» S» » © H US 
K7 F (0*«±tT i: « T ft "© M m F7F) K «, W[pJ«®«ffiC2i:«S^^^lp]«1S 

F'y FMD9llnlEOitt*SRl/T^4ti:*3?lt^5. Sfc, H * © 1 7H4 1 Hi * 
F'7 F?iLT^5, 50 
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[01093 

3: fc , 0 1 3 It m 1 2 T-TxLrcmmVimiClStf ZMffi? Z 2 O © 7 lx - A ( 7 U — A n , 

7 1/-An + 1) fc M ft b fc ® m K *y h © — 0>J £ o T , 7 U- A c*i: K^tifiiiilE C 

[01 10] 

ft ns^s i ±ie© <t ? &c*t ftiiffi 7 © y ; v- 7 ^ tizttftmmmm c % 

«fc 3 #J ffl> L T ^ S © , ft II ;S i?wl/ 8 © ± T 7? ft £ *5 ^ T , M Ifl /£ *I B= ft m ^ £ ? 
[0111] 

J-X±©0!liMi, l7l/-Artt*jtfSttio#ftti7©9'f5'lc»LT 4 10 

fammmmc titmtt.<Dm-& % 2mmon\^mmnmc z^-z.* c tic & k> > ft n ^ * ^ 

8 ©±T7b"ft ©/Silifft o Tl^& 0 L U ft ^ & , M, m © *f ft « ® « JE C lz M L T 
3llW±iDM|pHiiEC§ftl©MlPlli7(D7^yi:»tt#A§t(Df$otfe 

[0 1 1 2 ] 

& ic N * n m © m & * v n, =?■ k ^ ^ > % n * * >v tc mm Lft«to^T*t. 

[0113] 

Si 4 £ ^ -r £ 3 , K^-OIS^ * ;i/ l o 8?tt, v — x 5 > i 2 4 % f — 

V =y -4 y 1 2 5 SitfT F T 1 2 3 © IB § « BU f 2 V — X^-T>'2 4, y — h v > 2 5*5 
±lfTFT23iBtfjBSfeOO, 2fl©iISil22a, 1 2 2 b*tU ChB 20 
i®*Ssl22a, 122b ©Hfgflffi 1 2 1 T F T 1 23QFL- ( > ttgWiZ ft X V> 
§ 0 ft *3 , H iR « ® 1 2 1 „ Hlg^ai 2 2 a, 1 2 2"bfcJ:tfTFT 1 2 3lciotl 

■ ^ # © m & at ^ m j- a # «t ^ * ti & o 

[0114] 

cov^f F^>»l^*;n 0 8 8, - o © ft a a * ? A ^ *s ^ r , *f r&i « s * 

PI^ll 2 2 a£*f)5£;-r£*f[Rl!HSl 0 7 a £ B ft & S 1 2 2 btCttft-T&ttftttlSl 
0 7 bi:lc^f!lL, J E-ti6*»i[LTfW»-ra«fc3K:ftoTV»*„ 
[0115] 

0 1 5 \z it ± 12 v )V f- K p< > ft H * ;V l 0 8 © « fig 00 * ^ T . c © v ;V ^ K ^ -f > ft 

H * )V 1 0 8 TB, ii2I H B B ^*;V8 SlPlti 1 0 7 a, 1 0 7 b x l^r^- 30 

tr e * ( e tt IE O «E » ) <D 7 - b ^ 4 V 2 5 Z £ Km & * M ft S ^ )V - ^ K j§ 0 ft If 6 n 

(i z. v it , *f[Ri m m 1 0 7 a, 1 0 7 b it . fts^^*7i/8o«-&i:ra«, i^i^i y ;v 

-7107 ( A ) , m 2 9 ;V - 7 1 0 7 ( B ) feitfSl3^-yi 0 7 ( C ) C ^ ;l/ - 
[01 16] 

S fc , if2V-X K7^M2}c*f6t§v-x K7^M 1 0 2 33 J: D* *u IB f - V H 9 ^ 
3tW*S-r*y— h K7^A1 0 3^^^.. y-7K5-f/n 0 2(iV c ompSlHlgSl 
2 6%ixt^5, CCDV c o milium l 2 6{iHul2V c oml^^lHlSS2 6 ft /S L fc 
i^c^WL> '>ft< i: fe^lfiltilEC 1 ~ C 4^rffi77RlHgilftcTt/^o £ <D V c om 40 
1108 1 2 6S, Vcomli^liI8S26t.|WI«, 111* t SSlflltitS C 1-C 40* 

[0117] 

c©7;l/f K^-<yI B B B ;U;H 0 8 !C fc* ivt , Vc omiSMlHiESl 2 6frP>S^;l/-7' 
©»ia*«10 7a£tt«fflfC»ieoM*ffiC3tf-$*&tt*o ^ 5> ^ > V c omilHl 
£§ 1 26^5, Il^/V-7*1 07 (A) <Z> ft ft & 1 0 7 b K « W|6lIiIJI C 4 
Z.z>ft, & 2 1 0 7 (B) ® ft |r| « & 1 0 7 bfC«J#ft«ffitlffiC 5tf4x^ 

, $3^;V-7"1 0 7 (C) ft ft tt & 1 0 7btBMfillIlffC 6tffnfn^x&n 

§ o 

[0118] 50 
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M«EC#^;l/-:/crfc£M:fiELTfM»2ftSo £ ft tc J: D . itu IB m b b b * /I/ 8 i: |b] «| 
. ±Tft ft ic&^T fcMW ft ^^tf^ &£%;■? T^2> 0 
[0119] 

016lc{i,*tlp)llffilO7a, 10 7b tf, 1 * # t? e * ( e f± IE H $0 <D f - Y 5 
>2 5 ^fclcl^, ;!/ - ttStK *f IpI « a l 07atS^ltil o 

7 b fcKWiPrs^l^«««ffC*y;l/-^iTi:Kll!3tLTil!UtP"rs«fi!c©v;I/^ F * ^ 
yl^/U;l/ 2 0 8 ^it. 

[6 1 2 0] 

Z.<Dm-&, V - X K 9 -f 2 0 2 ffi S V c o m IS I 0 SS' 2 2 6 « , fulBV c omll 10 
1^2 6fc*fj£Lfc«J»**jL, '> & < i:feW(Rjm@*lEC 1 ~C 6 ^ffl* t S o t 
V S o u©Vcomll§Slll^2 2 6 «, ffi * f S » IrI « ffi * BE,C 1 ~ C 6 O ffi * H SE rT *l 

[0121] 

cOY^f H^l'yif^U/V 2 0 8 TB, WlPlti 1 0 7 a , 1 0 7 b 01 X. £ 1 ^* 
;P - 7 2 0 7 (A) , S2^;V-7"2 0 7 (B) Jo J: tf S 3 / 2 0 7 (C) lC^;V 

-7"»l^ nt^5„ ilff)v;I/f F^-f'Vlfs^U;!/ 1 0 8 1Cj5^t, V c omlllslS 
2 2 6 *>6, fgl^;l/-7°207 (A) O^lRllffi 1 0 7 a K «MlR)tStff C 3 
£> ft „ H 2 ;I/ - 7" 2 0 7 ( B ) ■ © » IrJ ffi ffi 1 0 7 afc»2*lRjffiffiffiEEC 2 # * 6 ft , 
S3^-7" 2 0 7 (C) © M ft ffi ffi 1 07 a ICliM^mmmS-C l#Jg-*.P>ft&o £ f c 20 
, VcomIS@liS 2 2 6)!)^, ^l^;l/-^ 2 0 7 (A)©^lR]«ffil07btC{i^[pI 
lilEC 4A^^.f.tl, H2^;l/-7 P 2 0 7 (B) O^t[pJ«ffil0 7btCCi*t|qjmffi« 
JBEC5^#x.e.ft, $3^;V-7" 2 0 7 (C) Ojltlnllll 0 7 b I: UMIrI tllff C 6 

# # * 5 ft S o • 
[0 1 2 2] 

c © J; o K > v;VfK^^y$S/U;l/ 2 0 8 t(i, *f IrI ffi ffi 1 0 7 a , 1 0 7 b Ep in 

z n zttfammmEE c y k - -? £ t \ci&iLL r mmz nz> c, c n ic & o , wseffia^*. 

;!/ 8 i: mm . ± T 7? ft ^ & ^ T £ *1 S £ * ^ # rT t£ t ft o T 3 <, 
[0123] 

inrnvmrnzi 30 

01 7 fi » *fgffi7&flg©ffi5&^£fcV (TFTffift*S>;i-;l/) 50 l<D^55t^^-r^n 
* m V tb Z o &*5. raffiTtt±fc«fi!cgffi43*tfffi*»B©**BI^L* Ixlf, II 

[0 1 2 4] 

m&mmmw 5 0 1 a , $ n /< * ^ 5 1 0 c n ft « ffi 7 * ^ t? ) > v - x k 5 -y ^ 5 1 2 

, y-h K5>f/<5 1 3, *J;tf3y hB-;PBBfcLTOMPU (v-r^n^n-b-y+J- 
a^7h) 5 14l;ixtV^ 0 

[0125] 40 
Ia B B /U;V5 1 0 It, n*©V-^7^V2 46itfm*oy-h7^V2 5 It 7£ 2 ft 

§ ( 7k ^ 73 ft n ia m ) x c m w. ft ft m m m ) ot f usoii^ttsfcotfeSo 

[0 1 2 6] 

* 45 , WTT?«*¥*iRii9'r>oBi}iioE5ij* r tf j ti*L. mm. ft ft 1 5 > © h ii§ 

© E J»J * T jy j titS. ilCTf^ n=1 028xRGB, m=900 T^O> : &lffl^ 
K43^TSB0ffiM~ffi6 3f6M©6 4filW ( 6 If 7 h ) (D MH^k tt fi ? t> <D £ ~T & 0 ft 
43, # fi 1 K tt , R ( * ) , G ( 8 ) , B ( W ) *ftJfft**^"rsiB3lS^li0iSUiBJiJ* 

nti/^fe © £ -r 5 o 

[0127] 

m b b b ^ * ;P 5 1 0 « 011 fL If tti IB 0 3 m L fc ffi ft£ T* 35 0 % ftf jZE © «k r> ^ N *f ft ffi ffi 7 , 50 
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i£#t? e # (eitmomm <dy- f ? ^ > 2 5 cr ticmx.. m & z ? fr-zf am 1 ? 

7 (A) % S2^;l/-/7 (B) &&Xf&3?)\s-Zf7 ( C ) ) EJID#tte*lT 

5 o 

[0128] 

Vc o m IE H Is] ES 5 1 7 It, Bui^Vc o m »3 H © SS 2 6tctS^-r§«l^i:=& 

So ±iZ(D&'y fr-7<Dttfamm7 icte, v c omii^^s 1 7 x t> t nastw 

ft«*i«JEC# s -*§-;Le>ft£> 0 EP t> , i 1 t^tfci 9 21 1 y ;l/ - 7 7 (A) £ « *f ft 
11110 1*^X^,12^^-^7 (B) £«*fftm«&mjEC2tf#X.£ft, Bg 3 

9 ;i/ - y 7 (c) tett*fiRiW8*jEC3#<#*.e>nSo Jinn:«fco».ta5E©«j«4:ra«» 
a * ;i/ 5 1 0 © ± t -n ft ic & ^ t ik m m ft a ^ a< °r *e t & s „ 10 

[0129] 

S , Ii/U;V5 1 0 » , 0 1' 4 feet tf 0 1 5 ^ L fc t ;V F p< > i& H ^ * ;1/ l .0 
8 t |HI — OilSt'feoTt C <D 1§ , V c o mlI|5|IS5 1 7 li, ii<DV c om 

tHKHIS&l 2 6KlffiSt5i)Si:ft5. 
[0130] 

T*«:. ^S/^;l/5 l Ott,- K^-OjSft;U;l/ l 0 8 M 

filfl 0,7 a, 1 07btf, WAtfSiiy^-'/l 0 7 (A) 4 82^-^1 07 ( 
B) 33 & Xf f& 3? >l> — 7 1 0 7 (C) iZ 9 - ~f # if £ ft % V c om|fllilK5 1 7 6 
S^;V-y<D)it|p]ti 1 0 7 a (CfittllcMlRltllff C 3 f>n5 0 ^e>{c, Vc 

omiIlsll%5' 1 7 6 , SB 1 if )\s — ~? 1 07 (A) (DttfaMM 1 07 b (C i* ft ft tt 20 
C 4 ^#x.en, m 2 if>V-7 1 0 7 (B) Qftftttffi 1 0 7 b E ti » ft tt S « ffi C 5 

# % * e> ft , jg 3 ^ - :/ 1 o 7 (c) *t ft « *i 1 o 7 bfc«>ttft««*EEc 6 tt? ft ^ 

ft# x 6 ft£> o cfttc^D, vfflizB©#ljfi4:RI«IU I B B B ^*;V5 1 0 te±T77 ftfc*5i^T/£ 
[0131] 

5 fc , »|/<*;V5 1 0 it , B 1 6 jjs L v ;v ^ F p< «< y m Sk ^ * )l> 2 0 8 t ft — (O m 
ltfeoTUl\ Vc omlI|ilK5 1 7ii, ilCV c omlIls|SS2 2 

[0132] 

£ (D £ 5 & mi£r*l3i, |I/U*5 1 0(±; v;V^F^-Y>^^^^;l/ 2 0 8 ft «£ . fcf 30 
ft«@107a, 1 0 7.b*«, HiltfJIl ^^-^2 0 7 (A),^2^;1/-7 B 207 ( 
B ) 43 <£ tf & 3 if fo—Zf 2 0 7 ( C ) fc Jtl, V c o millslfg 5 1 7*5 

, Sl^;K/ 2 0 7 (A) O»fitil 0 7 atli*tlSltiIffC3tf4il6h, fg 2 
^;1/-7 P 2 0 7 (B) OMlRllil O 7 a tttWfilliliEC 2*^^6*1, fg 3 ^ ;l/ — 

-?z o 7 (c) © *t ft m *i 1 o 7 a&c«*tftmiimjffc 1 tf^ft^ft-^s.e.ft-50 £ fc , 

V c omii@K5 1 7*>t. ( Sl^/W/l 07 (A) <D *f ft « ® 1 0 7 b(CtiM|p]t 
ilEC 4 # * 6 ft , m 2 y ;l/ - ■/ 1 0 7 (B) OJt^llIl 0 7 3 b lc *f ft « 85 « 

BEC5^#^.e,ft, jg 3 ^ - ^ 1 07 (o n ft n m 1 o 7 bta^iRiiffiiEc 6^ 

^nfn^A^tiS. il ft J; D , MxE©«/£i:l5]«K l£S»ft**^Bjilfca:So 
[0133]. 40 

[0134] 

H, * ;l/ 5 1 0 ic It s V - X F 5 -T 5 1 2 J: V - I- 1 3 tg W. Z ft T 

V — X P 7 ^ 5 1 2feit;y-FK7'f^5 1 3&MPU5 1 4tC^S^^ftTV^ 

^ o 

[0135] 

6 , 0 1 7 © it % 1 i©V-X 5 1 26±tf ltoy-h K7^^5 l 3 
fc T * a * ;l/ 5 1 0^iEi!jt~§fit#t£ LTVi>o V - X F 5 5 1 2 
fc<ttfy-h F'7^^5 1 3 it, 1 ^ <y L S I^P>^§«^c. 65l/nilS((DL S I 

&*s«iso^rft-ea&oTfej:<s*'«r*SJB«'nr f ii-p*So 50 
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[0136] 

MPU5 1 4 « , V — 1 2 titLt, 7j< 5 P|5]^M^LS, X * — h^;Ufi 

§SP, g*P«J£Vcom (Vre f) , #S«ffVR, Sif-^D 1 feilfSS^ 

[0137] 

K7^^5 1 2 & , « 53 @ SS 5 1 8, S*PSEEf§±lH]gS (»^«E^fi5c¥IS) 5 2 
[0 1 3 8] 

JS 32 [el SS g|S 5 1 8 (4. fi$±li#x-#^* + ^^£:g7^x-££:^^>< ; eU 5 1 5, 5 1 
6lcte*fiL, ^o*n&OR*UlUISiJfl*fT3 0R8iT?fe5. £©JSI32[H]8gg|S5 1 8«, 10 
AttS73laIS85 2 2, 3?yKf 3 - 2* 5 2 4 , X T F X t 1 ' (* 7 Af 3 — SO 5 

2 5fe<t:l>'Y7Fl/Xfn-^ (n>)f3-^) 5 2 6 %tty§!S5 1 9%2li:, « 7* 
^'J 5 15, 5 1 6 t^I^TI/^. 
[0139] 

ii^ty 5 i 5, 5 i 6s, 7k¥73fanmmxmuj3fammmft<Dm^7 i -$'%:femT* 
tsi^iiS^nr^So is^t'J 5 1 5, 5 1 6 « , u x * , 7 7 7 a ^ t y , 

OTP, EEPROM&SVttFeRAM (SilStft^ty) ^©^JS^tt^tU^&ft 
§0 S fc , Si^t'J 5 1 5, 5 1 6 1(4, R0MiIO^t'Jf35 9TUl(\ 
[0140] 

mmt^V 5 1 5, 5 1 6 fc t4 , flltlH^fflx-*^^^^^*^;^^ - AT, 20 

ig^l¥llI^IJlPtilIr-^D2fci;lfSi^iHffC^*jat5iIf-^D 

3a««iifi«nt^5. ip-s , * y (Myitis fattens) 5 1 sicbpit-^d 2 

[0141] 

ii^'J 5 1 5 T It , M P U 5 1 4 7> £> © S ^ * 'J fffiJflS 4t C m <fc Dllf-^ D 
2©B!*WLtf?T*>n. t©Hf-^D 2 «, S*pm/£f£3E[5]gS5 2 1 [cAil?4a5„ 

s , i^^t'j 5 i 6 t t4 , mpu5 i 4 z <d mm * v mm m f5 c m i \z £ k> mm 

7*-^D3©^*tffiLA^tT*>n, iHOlIf-? D3(iVc o m IB M lei SS 5 1 7 (c A 7J £ 
ft § o 30 
[0142] 

msix-*D2(4, i cr t ©Siff tc t o TM^ffi s n § 0 coddle 

llf-^D2, D3tt, li^t'J5 1 5, 5 1 6 A^t^ffljnS^l' 5 >^"tfSft 
S <D T , 01 7 lc & ^ T &4 , « ^ ± , 2i@©a^^ i &';5 1 5, 5 1 6**t5«ii:L 
tl/^o LfrLStf^ i^nS^^t'J 5 15, 5 1 6 (4 , lfflcD^t'JlCiotfeW 
Rl g£ T & § o 
[0143] 

$fc, 01 7fli, Si^t'J 5 1 5, 5 1 6 K & V T , Iff - £ D 2 , D 3 © & ^ CD 

5o IP?, itV^'J 7^^t'J 0SS4 2t*-;VH^tUIB-4 3 O M tc IS P> ft ft -b 
U ? Z El Eg ( 0 "T ) «fc 0 , U" € 'J @B 4 2 *^ 5 Ojg^ i: t U 5 

15,51 6 5 til Lf - * x- * * v * £ * ) tfS 

JftSft, * - ;l/ F ^ >J |e] SS 4 3 ^ A 73 £ ft S o 
[0144] 

V - X F 9 -f 5 2 0 (4 , 0 6 £ ^ L ft M IB V - X F 9 SB 1 1 tc fB 3 f 5 t> © T % 
t», V - X F 9 t% « 1 1 illRl^O^^^WL, &©«fc5fcH«©»fls*fr3o 
[0145] 

MPU5 1 4A^I^tlT<5f^^;V*/TT-^D lti, MZ.l£&mmiCttJ&? Z 6 \Z 
^©{ISrWLT&t), Xtl^y^m^4 7lcr-B^y=f-^n^ 0 — J3 , 7 h U 5> X 50 
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*@SS4 1li, MPU5 1 4ft^A*itif;^?-F^;VXlf S P*, & 321 7 n ? ( 

Kfflm*&K> i/y h? 5 HI SS T & S o 
CO 1 4 6] 

v-7 hl/^X^BB 4 1 (CT'>7 htnfcX^-h^^^flf S Ptt, 00 *. tf 8 ffl © V - 

* K 5 -T W 5 2 OtfffflJnt^Si^, 8glt^5S8V-XF7^n 5 2 0 © 

7 M/^X^IhI8 4 1 csti^fiisnso 

[0147] 

&*5, 7 h U X * HI S§ 4 l^e>tB73li]SS4 6St?(D# , 7*n>y^a, iS'U;V5 1 0 
lc *5 3 1 -SnOntoy-XlitJilSlTnaiftoT^S. 
[0148] 

~> 7 h V V 7. £ HI BS 4 l<D#I8fr£>CDtH?Jfc:B81LT, Atl ? v ®fe 4 7 lc ? v Z n 

t^feiif — £ d i & „ -9->:/y uibikm 2©3*is-rssK: — settsnst 

[0149] 

* - JV K * * U 0 SS 4 3 « , 1 7j< ¥ |p| 8B W ffl © n IS © S jj* 5* - * D 1 V > 7 V 
>Jie4 2fr6AA«*l5 MP U 5 1 4^5©*f RSSif L S ( ^ >y ^Ml i: ^ 

5 ) fC JCS C T , t>'7° l Jy^^ ; e i JIslSS4 2^t.g^f-^D 1 *S!»)3A*, © ;l/ 
~>7^lHl8S4 4fcai±;-r§o fLT, * — ;l/ K P< * U HI J8 4 3 t± , © 7k ¥ |3| $Hs L S 

[0150] 

6 *5 . MPU5 1 4(i, a^f-? D l*A7J7yf@B4 7tJtLt*5SUS5. C 

, i£H^*;i/5 i o tc*3tt £?&llS^;^*tif £n& 0 

[0151] 

»*pm£EM^HI!S 5 2 1 tt\ *1> «fefflO?S 0 B B |gl&«JEffi7J^?^*fL, fll *. Jf , 6. 

4 I (3 SVlE^ft^c In HH*jSflJ©*.|WWEE%£jS-r5 fcOTf&So ^ CD HI S& 4 8 
AA?n5#IVR!i> MP U 5 1 4^r^-LT. H^L*V»j1.ap©?B[SKlft««^6^<S 

[0152] 

2: fc, S^«ffiH^lHlSS5 2 1 tC tt , ^^'Jffl»«f C mtlSttaS^tU 5 1 5 *"> 6 
[0 1 5 3] 

D AStlslK4 5 « , *-;VH^tU @K4 3 £ A ?J £ *l > U ^ 71/ 3/ 7 * 0 SS 4 4 tC T 
ta^nftR G B^nf n6 If 7 FOSSf-^fi§ ( x v 1 * ;V ) ICiSCT, 6 4m*) <D 

* IH * EE 6 £ S3 L fcH E * . T^n7*fs^l;:^$!LTm±lHIS&4 6 fc ffi 73 * S o 
[0 1 5 4] 

mti®& 4 6ti, 6 4U^;V07tn^fi^**BL, fflt ft * ;V 5 1 O'NpgPS^mff 
[0 1 5 5] 

,0 1 8 IC It , * * « O ?g « fC 43 It S S *P « ffi HI K 5 2 lOSICO^tO7Dy^0 
[0 1 5 6] 

«*£HEEfg3EHIi&5 2 1 tt , RTfitWEEATJiSi^V 0 t«±fS«JEA73^?V 6 4 t©2 
*cO«£EA7j4S?i:, S *P £ & 5 y :ffiIE£tT?fc&©ffi^J±3:^-f£8<@©fS£iig?R0 
~ R 7 t , :oSjnl?R 0~R 7(c«feoT»6nfcytfiE»0#StP«ff*-^0«H 
•e±TK:««SE-r S y*IIEH£E[IIfg5 3 1 ttSlT^S. 
[0 1 5 7] 

£ 6 Kl , «TffimJEA7jSS?V 0 tLnCi!)^9 y*§IEP!gHIS&5 3 1 © tfj * 4$ ? £ © 
rSs P 0 9 y*fIEi8SIHIgS5 3 l<Dm7]4B?lRl±OF^> SlfitJE A^ffi? V 6 4 i: d 
tilcm K> ^ -5 y ffi IE H fi HI B 5 3 l © tii^fiS? i: OKI;: , * n € n , i?Jt 8lfogi 
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S&5 2 1TS6 4lt)OiE*4)St5CJ:tft*5. 
[0 1 5 8] 

I¥1E14@SS5 2 ±gE®«j£**iLTV"»5©-C, 0 1 9fcjj*-rt£*©IBBl£ 

^«Dfc46<D«*pmj±?§£le]SS5 4 KOiU, 9*O*KHffAAS?V0~V6 45: 
tt & & m tfM < , ±IBfra*BE*ySRSlPWflEf2£lIJK5 2 lrtT?£j«LSifi-rSC.fc 

[0159] 

12 0ti, ±I2yHiEiI@K5 3 1 ®«^^/Ttl»S7D -y^ B t 5 0 y *i IE P SI El 
85 3 18, IlJEKT^fg£2^£fci6<D10©gM#it?R, 210^1)81 5 3 4, 5 10 
3 5*J:If^7777yy 5 4 6 *IxT^5o f LT, ffiKJR^RtcWift^jft-rci:^ 

TW*mjE^IS^1-^o COJ:5 4i)«*ttSy«iEHI@B5 3 1 tt, aoiati 

(its. 

[0 1 6 0] 

±IEylfIEPSI[E]8&5 3 I (D XJjiQ? 5 3 2 £ , ffl * « » lp i: * £ « EE V r e f#«*S£ 
tt , $f IH 5 3 4, 5 3 5 CioTtKl?R tin§iS*f ft^t, Jg Jr[ H ? R 

«t?>mffi^T^?'jfflbT, a 7a £ ft fc « ee * m#im =? r t? © m s. pi t © # « «• ± * k. « t 

tJ/7hLfclEVo u t *m*i? 5 3 3 *>6ttJ*t5. 20 
[0161] 

IP -5, ± 12 » *P « J£ V r e f.fcDfcffiVtfiTjMJEVo u t tt , Vo u t = V 

r e f .+ i • R tC & S «£ 5 , 3: fc, S¥tEVr e f J: D fett^W^lEV o u t * % 
£ if fc tt , Vo u t = V r e f - i • Rt45J:5t, yffiiailslS5 3 1 Kiot 

tE^iltSo 
[0162] 

02 1 (a) (b) tt, ±!2**PmjEV r e f i D til^HiAlEV o u t£rt# & ( 
02 1 (a) ) , *5 £ t>*g*P«EE V r e f i 5 tfi^W^tEV o u t £t# 5l§1^ (02 
1 (b) ) t, StilKl 5 3 4, 5 3 5-©»fl5fc«fcoTfiffijR : ?R*ifcftS*8K#gfl:C 
fc#:f»%^-f 0 30 
[0163] 

02 1(a) ICTjK? J: 9 , JSSiJR : ?RJ:DfeA7JiS ; ?5 3 2l8f;:fc3Sm»[ 
Si 5 3 4 ^giL, Hi 7J 3S ? 5 3 3ffl!lfC&S5£«iflti8i5 3 5*«»K:lS«-r<5e:fclC«l:o 
T , Sfiif R £ tt j£ « »E ft 5 3 5fr&S«8SS5 3 4lC[pJ-5IE©|p]i£f©mffiti &Wl ft 5 
o ^ © HI , A 7J ffi ? 5 3 2 A>SS¥1EV r e ftfA7j2ftfc*§-£©aj7j4SS?5 3 3 
£>©ttl7J«JEVo u t tt, S * « JE V r e f J: 0 fegRSf R T'OiEKT^^^^iS^ 
Vout=Vref+i-R£&&o 
[0 1.64] 

-73, 02 1 (b) tc^f <£ ? (C, ±mi£.nffim. 5 3 4 4tSKiiL, £I»S5 3 5 
^gitSctltiot, S5xlg?RtCtt^m8i!M5 3 4 ^&£tiHEl 5 3 5 £ ft 5 A © 40 
l^#0*2Ri*<d(EftSo ^ © *S jft , A7lSf 5 3 2 A>5SflEV r e f #A7JSnft« 
1=T <D Hi 7J SSS ? 5 3 3fr&©m7J«ffiV o u t tt , M m W. EE V r e f iOfefifilf Rt® 
lillTOdfftft^Vout-Vref-l • R!:45. 
[0165] 

fit, <B*©±I2y*iIElESt[e)8S5 3 1 fc:teW-S#5£*SKS 5 3 4. 5 3 5 1:111, 
WiJftffi * It ft tt «J 0 & * RT fig lc L , S6K»Jftfc««^©»tti:*«»?»ApnSBlcL, 
±I2*ft ; fft©3J9glX-;&±l2fllgx-*D 2 £ S "3 V> T f« SP f 5 C £ £ «fc o T , lg Si Sft 
?R 0~R 7 TM#£,ftfc y^iEWJE^^iSS-r^o C5LT«WfiSft;fe*i»*«ffilKI© 
« BE tt , 45I.:±B6 4fflOfiR©5^081t«J:oT89#Sn, DA^$[elS&4 5&c 
m 73 * ft « o 50 
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[0166] 

m 2 2 » N ±K*s«stt«5 3 4, 5 3 5 ic z, mffim <o ® *> & $> & v mm / WM<D 
teWi® o m*.*nm? % y ffijEmmmss 5 3 i <D%.mffim&<Dm&Mj&*7x? . £ © ^ m 

8S«SStt»««fc»l&£ft5i:i:t>li:, n^IEcDgf&tLT, 2 (n_1) S # # S 
ft fc * ft! 2 ( n ~ 1 > i^5llt55i(DStiIi, 2 i , 4 i , 8 1, 1 6 i^tt 
5. fit, ftl?tlOSliSl2 (n_ 1 > 1 tt % + 2 (n_ 1 > <D ©J {§ K £ T 

2 ft T ^ S o £ & lc , - 2 ( " - 1 > OHai^£J:oT*yt5X'('7f-2 (n_ 1 

[0167]. 

± te ^ « ??s m a* « , h « k » muts ti& a t. *>k, ± is 2 (n_ 1 > t* « * # w- * ft ft « 

^2 (n -' ) i^^£t§5i(Dti«Ii, 2i, 41, 81, 1 6 i^tt5„ f 

lt, =tn=en<D^n.m.U2 ( n - 1 5 i «. , + 2 ( n _ 1 } <o mm t * o t * > -r 

£ * >y ^ + 2 ( n " 1 } ^/fLT, Siniit^R©±iBM33£l>'Aft4iS?5 3 2 tg| 
ShT^S. £ 5 lc , - 2 ( " ~ 1 >■ OSI»itli:<):7T*yt5XY7f-2 ( n ~ 1 

) %iylt , sm^?R<o±i5— urns £zfm*ji%? 5 3 3 izmmz nr^ % * 

[0168] 

BP *> , ± IB X-r-y^+2 Cn - 1) Sfc«X-Y-y^-2 (n_1) ^^LTAAffif 5 3 
2 t«i?tlfct«SS2 ( n _ 1 > i ttB 2 0 iC&Vr ZfeWmm 5 3 4 £ LTHttL, 
X^-y^+2 ( n - 1 ) '*«V^(iX^yf-2 ( n " 1 } £/fLTtB*>iiS?5 3 3 Cgi 
«ftfcS«SR»2 (n ~ 1 ) i tt0 2 0(Ci3»5^tiig5 3 5 tLTllltSo f LT 
, ±IE^-y^SftTi^52©M»*gifcJ:sra^tt2JIft©^l£v hr 4 * to t*- # •? 
fe«P8f-^ti^^T, #X-T-y^+2 (n — 1 > 4oJ;t>*X-l'>y^-2 (n_ 1 ) © 
^->/^-7^:$iJp-ri>c:i:lcJ;oT. ffSI 5 3 4, 5 3 5 tI-r5t^iO^!)iA 

[0 1 6 9] 

CO«t5fti)Si:f SCfctiO, y*fIEii&®*&531T-{±, ±f2Sftx*^R>&Si!ft?) 
«»l©ffli:^riRii:*Xfl:*-B:*«ii:^frT, A « ffi v i n ictt L r miKm? R icffin % 
iEBTO^^&ltf ftttTt«»at5'7HfelEVo u t 4liJAt«i ttff* 

[0170] 

«TOlia> I12ilf-^D 2^6lf7 hf-^TfeSfeOtLtft^o C © «fc 5 ft 
6e7iT'gfe^tl§IIf-^Elt5<iI(i, y?fiE{itcM-r§P^^-3 2 ~ + 3 

i <d 6 4 mv£r*n o c t^osmic-t s „ 

[0171] 

B2 2fc:fel^T\±SB:£W8KiRi. 2i, 4i, 8 1, 1 6 i © ^ ft ^ ft (i , 2 (n — 1 
'-pSfcttttSftfcMffii. 2i, 4 i , 8i, 1 6 1 *»tt«. Jfts ±B*X-f 
•y ^ + 2 ( " — 1 } ( n — 1 > J* , ± IB . H g x - # D 2 K » -3 <,> T 

*>*5^a*7*tl5. «T, 6 £ <y h Oil St*- * CStJ < y*fIE9ISg|sl&5 3 1 © 

[0 1 7 2] 

W, 1 (Dm-Brk L T > ±B«8f-*D r + l : (00000 1) j ©«-& £ v> T 5S 
■^3o 2oo^^yf + 2 0 ©&^*yL> iolt©x^7f (it7t§ 

, B2 1 (a) O^itHCTfcS. 

[0 1 7 3] 

Wt, SJn[^?RlCJ55tft§1l?jSl t o t a , tt£ttfflE«i i fciUT'St), Sift© ft £ f* IE 
T?££o Lfc^ot, ffl^tEVo u t (iA^^n/il^tEV i n j: 0 tfifil? R T 
OlEBT»fftflffL, Vout=Vln+ixRO(H*l5tfl6ft«i d ft « % A 
A IS *P * BE V i niDfe (i xR) It if ]S « EE V & £ . 
[0174] 
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3: fc . lOl^tLT^ ±I2ilf-^ D 2^ r - 9 : (1 0 1 0 0 1) J © « £ (rf^ 
[0175] 

EP^, SStfR^RKiffiftSWiJSl t o t a i « £ W 8K * l £ Sill 8 i £ <D M M <D Si Tf 
& £ 9 i * 0 , *8ft©lfil#tt±fE&-ei&So LfttfoT, ttS^WJEVouttiA^^n 
fcgqsmjEV i niH fi'St *?R-eO«JE»T5J-^ttTI»b, Vou t=V i n - 9 i 
xROffl^lff^I&nSo Jinti. ATJlf tflEV i n<t*)fe (iXR) (D 9 fete life 
^1ST'6?. 0 10 
[0176] 

i) > _ 2 ( n _ i ) §tVSfea*7t5ct[Cj;oT, A*i¥tEV i n^^-tt 
L T\ llSPg^O (lxR)<D«EET-3 2~+3 1©iEHP , 3Tf6 4epg»C*JE»l«E*ff 

•5 c; £ ft r* fr 5 o 

[0177] 

mt>, ±IHlfif - ^ t LT 2 ©SSSSt J: 2 y h x -c s> # ;l/-r- 

C n _ 1 ) i >^ x ^ >y ^ +2 Cn_l) ^ _ g ( n - 1 ) % ff \, & t& If Z Z £ & "V 1* 

Z>o Lfctfot, 91 fiE 7* - * D 2 fc fS C ft US * © ISM* % ?# § C i: & V # § C t Ic & § . 20 
BP -6, ilBlSf-^Cio T±IBI'P*OHi l i*i#li:l£t5 Ct^t'tS. 
[0178] 

ttlOiH, Si^t'J 5 1 5 IC&MZ nftSSf- * D 2 fCfSUT X-f «y ^ + 2 (n 
_ i j > _ 2 c n _ i ) §^V/t7t5Ci:fcioT, X^JWBEtc^LTBISEx-^fe: 

[0179] 

'c<DWSE«rJS*tilt?R0~R7U:S'tJ< y ffliEifclfflt 5 t i: t T, 02 3l:St 

cfc^it. araK»rm**£Eo«Ftttt, fim^?Ro~R7^s-^<?iiEfii^f^i:Lfc^ 

^ v ^ & # 14 y l ± ffi W » -r - * J; o T H S rT fcB * v g Ifc W ft y 2i*»5Lt 
tft't^o C©y 1 M^c y 2orooA*y'7iftta> fjxlf 0 2 4 Cgf J; 9 tc, IB 30 

fc 3 J: 3 K: * g * S c i: # T? # S „ 
[0180] 

[0181] 

y 2t^ssiiai5 o i e m m l rc — m * ^ t . 

[0182] 

0 * & V> T , S«©«tt*»#«JgSi* : ?R 0~R 7 K g -3 < *f IE fit 3: tf >L> t L fc > T 40 
^ # 14 y 1 tc*tJ£t5i§tfA^^n§BIK7 h^fsL, fSHSSBlit&KilBSfflx- 

o**5, h * f v m*j© + -<d:rf#h; en bnm^vm&tt^-? * bp ^, t © 0.1 a % f y h & 

[0183] 

$ fc, 0 2 5(i0 2 4T'fxLfciISSSlT OM St "T 5 2 O © 7 u - A Ic ft fS L fc y # 
14 © - 00 % ^ f o 
[0184] 

7g«1ftty 1 , y 2^Ifflt5ci:KJ:!), ftft^lot^S, L^L%^f,, 50 
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±12 2 mmizmmz n & c ^ & < , m&ic&^Tiz 3mmyL±<otfy? mm # 14 m m f 

CO 1 8 5] 

c ii t% 1EOH2 4fiitf8 2 5 owi<:a^T, m*-iis 5^ ffio <d =7 << y n: a y V ^ 
&9#i4y i ©*ee * En*p-r § ±mj© v > £ Tassfflu© 5 > t ic m c # y t^wl 

tttty 2 © m EE £ 03 *JP L fc If & . IlKft^tfetf&^n, Eigft^f ^n§o L ft -1 
L4*^, Ib^/U/I'S 1 0 £ ± fflil 5> * fc * £ T IB'J 5> ^ fc *§ £ ic *5 T % 4# K £ 
CT?MHfcfc3±T£fa©MSfc:l3ttSEfa© ( ± W e> * fc m H <o « fig t T fid 

a * fc rS H © « flg ) tMLT> if ^ 6 - 7? © # > v m. & «p 14 L *i IE $!j * < 
4 5. C <D m & fcfc , «»ftWte©^*«H#^^IE5££ttSCi:fc&5o 10 
[0186] 

* C T? s 0 2 4 *5 «fc £>* 0 2 5 09 T? » , j|||/U/V5 1 0*±ffld^&*fc»^i:T«^& 

* fc 1§ £ fc *5 t ?S IE rT fci t ft S .fc 5 . I B B 9 /U;1'5 l 0 <D ± fid © 9 > i: T ffl I © 
^^>icS^§^>v^^#ttcD«jE^EnAn-r§«fc'5icLTi/^o ± ¥ # © 9 -r 
>t»lT3?yvS»1ftty 1 © m EE «r.0l in -r s - ft , T*»©7^ytMLtfyv^ 
» Wf y 2©lffi%EPtaLTt^„ cnti 0. II ft fCiSfe^fbOMiE^Rltlt^t), 

[0187] 

«s B ^U;V5 1 0C»LT3ilOA"yvIi#tty 1, y 2 , y 3 © « EE 
*W4nts*^o«!I*^t. ilCD*-^tC«. 2f > V & jft «r tt y l^lftU MSE-r-* 20 

<totiS?nfc^yvIft#tt y 2, y 3*ffflt5o Iftttttt, 
y l(D«ff*jtS/U;l/5 1 O^ff^fiflcDv-r^tcaJAp-rS — #WS£»1#tey 2, 

y 3 <do ^><D~ft<DmE.^:±^m<D^ yicmtaL, mft (omm^T^m^^ << y fc 01 in 

[0 1 8 8] 

E2 6tc*5v^r, mm<Dm^&ftiz&9im?K o~r 7 fc s -3 < *t e m * * & £ l fc # > 

v^mittfy 1 csjstsf f ^A*«n5i*K7 »«»«WSE-r-*fcJ: 
^to sfc H*KyM'j© + -o«F#ttaJiofi^oait*^-ro 

[0189] 30 

g2 7 fc 14 . 0 2 6fca?Lfc*IS^8l70ll»t5 2 OO 7 I/- A t^JS L ft y 1f 14 
O — fiJ^r^-To C £ T? f 4 , jS^-TS 2O07U - AOjsfjS-rsil — iI(RGB3HK 

[0190] 

■ ffiOHtf t^ai^SJlcA^tS. 4*5, $tH,> @BlRl)l©aS^®«, I1LTS4 
^^>v#14fc^jSbfc«EE^S3*PLfc«-g-lc, iEftOi§<D7y^7>Xli:J: 

[0191] 40 

±IBO«fc'5^, 02 6 «5 <fc M 2 7©ltti; 3li©**>vi^#tt y 1, y 2, y 3 
izmmh, cn6**y7liftty l , y 2 , y3£*tJST3f§#mEE7b^ — Hffifa^ft 
WKD? J yiZfttoZ ftTl^Zo Z blZ, $17 U - A C V t s ±te«^*EE<D@tt^Sfe 

o T ^ i> o 
[0192] 

02 8 ICliV c omHS|HlSS5 1 7 O«iKO^T07D y ^i^^to 

Vc ompMlHll^5 1 7 tt % IJptSV c om (V r e f) ^A^^nSAAffif 5 5 1 

£ <D XJjffi? 5 5 l£8««nft^y777>^ 5 5 2 t, S^PWEEVc om^-^ 50 
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© mm v ±tic mmm-t % mm. © v c omiigus 5 3%tLt v\s . 

[0193] 

V c omll^ 5 5 3 « > It@2 Ofc:teV*TBil?l3L;tey«IEMSEI§ll&5 3 1 fc |B) C H! g§ 

#Ij£t-& 5 teo^T©Ki5i« *■&■$-*<> i&ftiiw iiioi/^T {± m z o 

$5*1/02 8*<£JILTf«Jiif«:fT-5<, 
[0194] 

V c omll@S§5 1 7 <D AJjiffi 1 ? 5 3 2 lc , ixlfl¥tS5lEV c om (V r e 
f) #fl-ffl5J:D#*&**iSo ^ L T > KS^mjEVcom (Vre f) «fct>t>SS^tti*W 
ffi36Sl/W4ffi^ffl^3*ffi*WS»^JCfi. St« 5 3 4, 5 3 5 t i o TfiSl? R t 

aftsia*, sta^? r tc J; § «jEisiT^f'jffl u xmitz ■&%><> C nic J: D , A*?n 10 

fc»*P«JIV c om*ftfa3tS^RT?©«flE»T©a , J£W'±3i:fctt TICS'? h L fc « JE V o 
u t £ m ft i«i ^ 5 3 3frZ>mtJ?%° 
[0195] 

BP -6, MtffVcom.(Vref) nfi^Ki^SE V o u t^iSi^EB, Vo 
u t = V r e f + i • R * S J: 5 K , £fc, IflffVc om (Vref) J: 9 t, ffi V 
HJ^IEV o u t Vout=Vref-i • Rt45J: 5 C, Vcom 

VI fi Isl K 5.1 7 ic * ^TllE^ilt £ o 
[0196] 

.Vcom!Hfi[i]g85 1 7 £ © Hi ft , iP^M[R]«®mffiC«r-g-t?jK B ^|g»l^^lcov>T« 

01 0 *5 <fc 0 1 1 t^tf;I»)T*fe§<, 02 8fC^Lfc1#/?Sc;©Vc omffffiE]g&5 1 7 20 

^5tij*iRi«a«ffic i ~ c 3^w*^n, cnp>^[Ri«®«jEc i~c 3 « , mz-ism 

l * L ?t HI S§ K 33 ^ T , f nf^i^i ^;l/-^7 (A) ~ fji 3 ^ ;l/ - y 7 ( c ) © *t ft 

«®7(C«^*tl^o 
[0197] 

£ (Di§&s m 2 7 (B) lCtiS2pk^§^[p]«®«flEC2^#^e»n, ll^A 

— 77 (A) , fg 3 7 )\> — 7 7 (C) IC It , ftfaWaWffiCZiOfeS^Sfcttffi^fcffa 
litffC lSftttC3tf#i&tl5, Lfc^oT, ^ Jl ;l/ 5 1 0 © _k T ft fate *5 

[0198] 

y-h K7^/^5 1 3(i, S/ 7 J* U * * 111 IS'5 6 -1 x U -< ;!/ > 7 * HI SS 5 6 2 ft <£ ffi .30 
ft M SS 5 6 3 * ^ ^ T? l^S o y-hF5<^5 1 3 T? « , ->7 H/^X^HI!S5 6 1 IC ?k 

spmmmmL s & &zfmmmmmmv s^AA^n, * ¥ ra aura l sztuytthx 
s it m m m s * 7 b is & x * mt& 5 e 1 ft<D&mxm&.m.mz *t % <, 

[0199] 

•>7 hu->*x^niK5 6 1 © & m. <=> © m * f± , iitft/u;v5 1 0 *5 it § n ic ^ $ n 

S^ 7. * 0 g§ 5 6 l©*®3^e)©ttt*«, U^;V->^^[H8S5 6 2 t tl5 C t 

CiDftBf^tTST F T 2 3 © y - h M M X # 5 M E. £ T? J£ £ tl , Hi^HK5 6 

sfffiYy^-^yxis^nt, v^fri/y & s 6 2 ^ e> <n * ;i/ 5 1 0 © 1 
~^m©y-h«4s^n^*itc*fLTtaft£n£o c © y - t k 9 ^ .5 1 3 e © m ft 40 
as « ^ k * t) , SS/U;i/5 1 o©#litfett§T f t 2 3©y- h©*y/ * 7 

[ 0 2 0 0 ] 

c mc <t o > fSftT'iK^n^ i*oy-h7^y c y - h « « ) 2 5 m ? - 1- & m 

RthTV^8TFT23tf*>Sn«. fLT> l7j<^|W|^^K<r > i:tcy-h9^>2 5 

o 

[ 0 2 0 1 ] 

tiff tiDiwjniT f t 2 3*uy^n/iiit'ti, zvwxtcms. ztiitmm 
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d, * (DmtincmvTmmmm 2 2 # jz'm «n, t f t 2 3^t7ts:5fc, 11^12 

[ 0 2 0 2 ] 

JX±s «S^t'J 5 1 5Kl«ittSftfcW«^-*D2fcJSUT«SiJlE ; ?RO~R7-e©y 

MiEfii^iss-r^sijffli^e (S2pmflEf6^niss5 2 1) m^^^v 5 1 6 t « «s * n : 

fcllf-^ D 3 tfBUTWlRllilff C *iltl>$ij»f g (Vc otnIl@S5 1 7 

) t £ fii z n z k £ o i 7 i^- 1± fa <d&m<d ? ^ z/ic&i^t ^ n^n<Dm&* ft ? z. 

&8©g^£<fcoT£C£fe^{fc*raiE?-3Ci:;b<W&i:ftoT^So 

[ 0 2 0 3 ] 10 
C ctf,. *«W©naiiOJBJI8K:43^T, T 12 © £K o <^ T 2 £ Si BE ftp t & < 0 

[ 0 2 0 4 ] 

s^iftt, fiftftuckotissstfftss, l ft ^ o t , & n « en ftp 2 ft & Pg n « ^ 

[ 0 2 0 5 ] 

\c Bt v» ni % ie s is -5 < g ft t bs & < 4 o , a&sjatcpjJi-rnarjRfeiiwtcMASjS^ 
* * , n an £ ft 0 k 'p s ft t» , s ft « * n ^ n if © m & , m. it 2 -e § a m & © m m 

l:LfttfoTit*tfft*4i:#i5n4. fCf. # $g BjHc *5 1^ T « , pg IS M EE tc M L 

5 lc L 1 1 1 5 o 
[ 0 2 0 6 ] 

0 2 9 « % »S^*;HO l ooi*Kov>T, 'f ©»fi *OM«%*t 
o W * tf , Ift-b;I/OBiliotffi«3 Vtt«i, ^K15iR*iEffi^6^fti:# (* = 0" 
) lCjt^-TiT5L/c ( </> = - 3 0 ° ) © i: # © 7? B£ £ < M, v Sfc> |S] C < IE S £ 30 
H. ft i: £ it < T H. ± if ft (</>=+ 3 o ° ) Si!CB<l*«. 
[ 0 2 0 7 ] 

ff%, « Ji /< * ;V © « (±T) 75 Ir) 

6 £ ^ «fl/<*;v©£;&#fifcoi^Tt,ra*:&::F«-&*£i;5o 

[ 0 2 0 8 ] 

^HBDa^O»-&ttt, 03 0 (a) t ^ «k 5 > ±Eorail«<»*i:*0. Hi ffi © ± 
W . T»?I5A^6oa5ft* , aft5CkK4*. Lft^oT, c©«fc5;£Ji§'£-l;:;*fg 
W««fJc*SftT?*0x 0 3 0 ( c ) C^tV-X K^^^Oi^t 0 3 0 ( b ) tc 

jS-r«k5te±Kft*©MH%n^fc»i*Rr&i-e«& J 5o 40 

[.0 2 0 9 ] 

•7 ;V f H ^ ^ y ffi a B B t H L , C © i£ g » , 0 3 1 iz 7jk ? «fc 3 lc , MM. Ill H a t. Wl M m 
bti^45. C©v;l/^K^i'^aS*±ffift75rlRl^6«3l!lbfc®ilS©)t»-fll^«flE 
#1£©-0!I3: 0 3 2 (a) (b) fC^-To 
[0210] 

0 3 1 lz ^ T , fi»J *. fcf §!l H Hi a (£ ft 3ft PI U ft T* 35 S *^ I!l H US b It , flE it © ¥ 18 £ 
ffl^T»ft»tC<aV'«£E* < ai40*nSil4:tCj:0, IU ® ift a tc ft L T 'tt 1c © EE ft ft 
It BE ( iff IB *J « EE ) M lz i/ 7 K L ft # 14 * ^ f . * » W K 43 ^ T fi , «■ i'J ffl H a , b © 

Stt«l*^-i:*5«fc3K:)t«%i|iyW"r*o 50 
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[0211] 

1 -D<DWm<Dfimte C © 2 OcDIiJjffl^ a , b T'0)ti^£ b^t?? 5fcJ6, fi£ # , £■ 10 IS 
III a , b K * ^ T tt, *iftE«ltBR5lKlftOlHfcft'5e-i'««#*ELTI,>ft. 
[0212] 

cnfc^L, # H ?€ BJHc 43 ^ T , giJBiiSta, b<DJSL-&*>SofcliiiiflS©q#tttt> # * © 

I"J il ft © If - ^ *s S ^ £ fT it L 5 ft & , *ii'>t5)f f»)b^*-y t%5 0 c tuc 

«fco-T\ MM £ tlfc IMSStoSiiite ft < * § o Sfc, 1 Hlft©ft«-'fg^*flE*-:/ 

s - m * m -7Mi&m*§mm ( {& m m m ee ) i^->7H5. coiffo*>7Htt 

.fi£#©«l£i:gfr&ftt'';fci&* »W&ja*S"&fc*'&fc:43t''T, *fgB^©^b^;l/P^CD^» 10 
[02 1 3 ] 

gg^t'J 5 1 5, 5 1 Btfftittt-SflljybiHiftT*— *43«ktf**7***^f*-*fc:HL 

5©T'li§<> 1£ iL 'iS • * S ^ £ S « •& « * -I^'J£17V-i»CHIf-*t 
«|flLT*5t, C © B ft - ^47*-bXLT»9f ALWAt5Ci:T? s .»±I*a^ 
?*T^5„ $ fc , * ^ ^ ^ # ^ ^ (^a6^^rlUc*&lfiLT43<4^^^*) t> |B1 D <£ 5 
iz B. t> ti § o 

[0214] 20 

2tlc. r^f y v S IE fit J rffiRj'fcoiUjSttfcoVTlliWrSo 

±^'©£•5^, jfcH©#t»ft a^^fc EPira* ft S WiDifficD^f £ «fc t) gfb-TS (fM 
& f: 3 ) o SP^, til S fi 91 iP * n S K i& * EE O * # * tc fi£ o T « * © W.* * »c ft S ft *^ 
[02 15] 

0 3 3 ( a ) ( b ) tt % H * ^ & « fc 43 v> T St » ft # * £r S ^ £ ft 3 ffi 5£ © « ^ C H 

SLfti^*^tgiT«*D, 03 4 « , ^ztrnvmrnmrnicu? tummAmmmmic £ 

[0216] 30 

m if s PB»*flEO»**a«IK»|«[UTBI3 3 (a) 0«k 3 ftS»ft»t**t5 i 5 
lc -f ft ff , H ® © ± <!l ( « P3 » ) Jb^MTiBiS^PWfcM^So f 03 3 (b) ©J: 

[0217] 

COiSftflURKfeVT, m H ^ * ;l/ fc IE *f L fe t # E , * ;1/ © ± 7? 6 T 7? IC @ © fit 

l^ia^^tint ret j r^j t^ftutix^ i 5*l B B B /U;i/©i^(ca 

2 5 © # *t nunc r j ^ & r Bg j -\ t'&* icmm^m.iti£ 

2> & r> Sllf - * O E 5>J * S 1$ tt r - * ^ S f £ . y - h ^ >f > 2 5 © # *t 

iiK^»f£te**yfr&«*tiisftfcWSE7 f --*fc:<fco-t\ aqs*ffi©y«^aiE*hs 40 

It *b , m H /< * ;V lc IE L lc PI D , % H ^ * /V © *B£ 7? IrJ © M m » m - it L T H * s 

o 

[0218] 

Sfcx 25 b b b ;i/ © T 7? e»±77 ic S ©{£g£*£ifr£-t±§ icilftT r j ^ e» rngj 
iclfkLTlx^J; 9^il/U;VcD^^ic(i, y-h5-f>2 5©#^mic refj p, 

r b^ j *\ icm&ttmitz * 5 siif - ^ ©bb^ij ^^-r 8»tf - * ^r^^ 

t5c ticJ; 0, ^ B Q B /^^;l/©ISt7aiRl©i»fi*^-<tLTm§c i:^T*^^„ 
[0219] 

^lc, r«Jl^^j £f#3fci6©, ^>vMiEfil^^S-r^#9-i'>*3J:tf ; e©?iiEfS© 
flfUlCOfTttqi-rSo 50 



(27) 
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[ 0 2 2 0 ] 

^ Jf IS 14 * * »J (i^^'J 5 1 5, 5 1 6) tt x *-('7 p ©g&S}gI&<D±ie9#147 : "-* 
^SIfit5fe(DT\ * «f tt 7* - ^ « , y - h ^ > 2 5 CD # JH (£fc«ft*#^W) 

JB!HfcBtt©HSE-r-* D 2 < i* D 3 fcraS-TSo C © * » 58 14 ^ * 'J \C <fc ft Mf , 00 
[ 0 2 2 1 ] 

S*P«JE?I£[h]SS5 2 l<D*©yfiiIEPillH]SS5 3 1 ^gitt^t'J*^l*tU?n 10 
fcllf-^ D 2'CScJ^Tl¥iE*lIt5fcO-pfe5o £fc. V c o mPIIlHlSg 5 
1 7cD^CDVc o m HI H SB 5 5 3 » , ^ J* 58 14 ^ * 'J *» £ R » ttl * ft fc Pi SI 7 s - * D 3 

[ 0 2 2 2 ] 

Lft^ot, ^ # » ft * * y t* , y-h^y25®§#fSfcii ft * #^crtos*Pi • 
mtammwn tttfonm cnmmm^ osflUfft *«8t5feo"pa5«. c <o £ ? & m 

[ 0 2 2 3 ] 20 

re^j £ M L T m * S £ ? & ^ II ;s 3wi/ cd *§ ic & , y-h^^>2 5<D#*§jiiic r hj§ 
J fr£ r Hf j 'N t &Z K U&tt^itZ *tn 2> J: o Sllf - * cDgE?"J£ Wt £ #14^- * 

& zmfrtaz ntcmm.?- z ic «t t\ s^mn© y ia t *iirj«is ©s«p« 

ffiffifcjtffcilESftSfciiK «J^<3Ml/fc:iE*fLfc»-&KIB!), ^ .f B ;S * cd S&f 7J ft cd ff? ft 
[ 0 2 2 4 ] 

£fc, Hat/U;V©TJ*>5±SK4 5KOhT TB^j ft* £ I" Hft J Itf ftLtl^.i.i 
3*JRI&/<*;P©*'&K:tt % V — Y 7> V 2 5©#^|litC TBgj ft> P> TH^J 'x & * lc » 30 

jg^^lb^-iitf^^^^llBT^-^cDiB^J^W-r^^liT'-^^^^-r^o ^©#14^- 

^iciot^ sipmff co y ib n KfoWM anmmm) vmmnmm twnmz tiz rob, 

m H ^ * tit K IE *f L fc *§ K I© 9 „ % H * ;l/ O *ft 7? ft © fff ft i§ - {fc L T H * * . 
[ 0 2 2 5 ] 

S fc * # 58 W CD H SS CD 7g fg T , 1 y Is- l±ftlCi3^T ±M<D?- h7-02 5 t T III CD 

y-h7^>2 5to^T?nfnA"y7ttt^i4&ttv^ (024) c: t tc «t t) . 

m^©7-<>©*a«:*^>v^tt*»fc-li:*c. i: # T? # 5 , A » ft tfM. M $L W lz £ 
5 i 9 SSitt*^^ 5 C t ^ f t 5 o 

[ 0 2 2 6 ] 40 

35? ic , i~M*oy-h5>fy2 5*su:yffiiE ; &^*-33Sfc:o^-r!8iE-r3 0 

[ 0 2 2 7 ] 

± 15 O <fc 7 fc > ^ B |cDllgft(i^ B i^EPijp$n?.|g»)ttJEcD7<:^^lCcJ:t)^1b-r§o L fc 
tfoT, (ttHmBEOa-fcfcHSt-ftff. -0©£jjsStBfcfcl/*T\ 03 3 (a) £ fc fi 0 
33 (b) fc^-r<£?fcs Hr>£Sft5.j|Bfl*f LftU3K«)RtR)lf «Ct*<T?*5 

o 

[ 0 2 2 8 ] 

WOBttTfcOTiSWfcttJl (/<*;Vratt©lf&OSRJR J f>±T#lR]T*©JI-*.;&©iS — ffcfc 

if) * » -6 , 03 4fc7*-r<J:?fc, ±TcDmH ; ftft s A0^e.nT/£<^^«t7tc^-rs o 50 



(28) 
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[ 0 2 2 9 ] 

ti fc. «t*aff4*tH3 5 lo&Zf® 3 6 ©£ ? fc, A^&^THffi±aJfcT»t©MT? 
[ 0 2 3 0 ] 

T ^ fJ L fc H EE (BJSSnfcfcffi) lc S -5 # , «a;U;l/'\OBllntE*f|!*LT^*0 
[ 0 2 3 1 ] 

cntML> *»WOHSS©^lBO«<S"P«, 038 (a) ( b ) Kiti^t, V - X 10 
[ 0 2 3 2 ] 

Ji±OJ:5fc, * H © Jfc M © « A * * 8 B (4 ^ H3 9E^ti3t, *t (r) U ft ft J J; 

5 ^-a^gfi t ^ t «J rtl C J; 5 y HSfitfi f; t. O i: ^ o T ^ § „ 
[ 0 2 3 3 ] 

* ic , is^'j 5 i 5, 5 i 6 (om^micD^x ^ -r 0 

g^^t'jti, #£$ijpg2n&<^t>cDcD, B4 o tsti^ic, 09 *. t£, tft ft fa ( y ft 

) ICLtf, m 7? IrJ (X7?fRl)^m^JxKlfyh<D^ ; e'J-b;P^e>^:§^ ; &'J7^i'^:ii^ 
fc It 55c t f § C t 2> s t 5 £ £ o £ "6 , * V <DmjM£l&V Ztitts Y 7 K 20 

UX*584t5Y7 Kl/XJSSBBi:, COY7F1/ X ?§ £@ISfr&Ui2j£ttfc7' K U X 
T-^tl^f llrOf^-Kif 4mijt5Yf3-^t, m ^ (nb 1 t) IC& 

•3% 1 m x K If >y hOfn-Ff^^ltl^tSXfn-^^a^^I^ttSCt*^? 

[ 0 2 3 4 ] 

m-ii*, L^fcD5-fe©l^T^s^■r§o 

[ 0 2 3 5 ] 30 
- , X7*3-^tt1SI»«9 (nb i t <D « * ) £ IS -3 # . 7k^ra^«^HtC|p|fflLTm 
flj © 3 "5 © l?"JxKlf«y hOf3-HI^*l|5t5. IK^nftKlf-v F <D t"- * 8 18 
lf-^D2tLTffl^?n, «*P«J±fg£lU8§5 2 1 £ A *J £ ft S » 04 1 tC li , «± 

[ 0 2 3 6 ] 

6 43 , B4 0*J:tf84 lftt, ly-hv-f^S^Uifi^^ — *D2:&ai7j-f£09;& 
^LT^Stf, ^J^^Sy-h^-r>2 5«tc|l^T f -^D2^^{k^-li:Tfcmt/^o ^ © 
* ^ tt * 7 F U X £ <7 > # fc <fc 9 Ftf S£ © M 2& Z V U X Xtl ? 2> t * ^ V (D T KbXtfA 

[ 0 2 3 7 ] 40 

[R]©-*f©8*£ £ , ©&iIMS«IIflfcSE#£ ftfcr&H/f i: fT.fcfll* fafc 

i*««E5iJ«ti, Su 12 ft H « © % H » ? © B2 fa ^ ft » » « B ft 7} ft fc H L T g *1 69 tt (5 
tf&6ti>*aflRj£4PBt#t»$i':fliL, S « £ S It & 7? ft K X b T (2 J? — S © V -f X h £ £ ^ 
tv;l/f K^^>(gSf?4flt5feOT'*ot, iiU2 v ;V ^ F ^ > M £ *ji 7? ft 

[ 0 2 3 8 ] 

*»WO?B[SaE^SB©IB»7?Stt, Eft*»*W£fc^tt^Wfc*tf»ifitofc:t§7jft© 
-*t©Slg£:> «-**©#iI««3S«llflfct*j#Sft;fc«SJifc**! ff fc JUT? ft HI* 50 
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# IB m S n , tu IE r& H. JI © ^ A # ? © SS (pj 7? ft S 15 S ft 73 ft t IS L X E % W tt (5 & 
S^^Tjftt^St^tr^^b, IKtl iS .ft 73 IrI fC 18 L T tJ (£ — ^ © y << 7, hft^Stv 

[ 0 2 3 9 ] 
[ » BJ3 © 8b * ] 

JSt ± © «fc 3 fc: * *«WOiKa*^SiH«, « © j£ S *g > fc«fctf<i*i5;£S«i:25ig-rs 

nmtnmnmtm£hm£*m-?2>mm&mtfBi&-£ti. m ih & h « © $ g # ? « > $ n 10 

[0240] 

g,'**fr±#t L X SB ft 73 ft # ^ > 2" A T? 35 tK ^0?g B s B «^^#-r^»^i;Sfift73[pl 

fc: ^ T « Hf — ^0^-fXh^^:^-r^ B 3 «^^@©|gt!j73?St*3^^T, 1ft SB £ M tt S ic 20 

[ 0 2 4 1 ] 
[ 0 2 4 2 ] 

3:fc, _hfB©<J:5tc. H^©®ScoHS-^ll*Ofe^{bOtiiE«. ^ ii * S K «*S "T S ^ 
Illlff^iltSi: tti HtoT^5©T\ TFTSIIiSJUICtSCk, 3d 

o«fia*»l%»sc tffTfrS. £ £ lc , «||#« J ?»itt| B 3SjS£sH©tetefc-&*>-eT 30 
H ft ^ * * ^ ft © *t IE £ ^ #J tT 5 C £ t? £ 5 © T , «rtt©g&S«<<r©?SS*^St 

[ 0 2 4 3 ] 

±m<Dmgi>m.*mmictsi>x . # m m <o m a n m m m « m. m © 9 >v - ■? \c m <o # w- & n . 
MaB«a*a*ff«ift#gitt> «ffimffi«BE£MSE^;i/-:/<?fcfc:&:ftfc:p&w B ^T**5s 

[ 0 2 4 4 ] 

[ 0 2 4 5 ] 40 
±K©*J«K: =fc *U£\ If _hT73 [RlTCDHffi^mSffill^ «fc o T^Kft *^ft S t V> -5 

[ 0 2 4 6 ] 

[ 0 2 4 7 ] 

Sfc, ±fBcD^ B B B *^^HoiBtt73 a^«^PBWJil^ffl©*»U^;l/0»JP«E* 50 
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[ 0 2 4 8 ] 
[0ffi<Dffi«tBBjn 

[0 1] *^HJOHSfgcD-^Sti:43ltST F T # 5£ <D B B B <D % ^ IT @ SS 0 T' 

o 

[02] m i ic^hrcm&'**)i<* ffizrcm&mmmmom&*7jk-r7xn y 10 

o 

[0 3 ] 0 i ^ l fc $ n ^ * ;i/ o k ^ * * u. ^ x ^ -fm S§ 0 X § o 
[04] -nftw*»iBKi&»^o — «D*^-r«jgH-ea&s 0 

[05] 04fc^L7treiiBl&ift7B©fl&©0>J"?fco"t\ Bl4©»-&J:Dt>Jlia»fj:ai*P 

[06] 0 2 t^LfciS^^gf F7l" /^tflxSV-X K 9 W BP © » fig 

[07] H-l tSLftV c omPMlHlS§O«fi!c^:^-r«lB&O^ , a-y^0-efe§ o 
[08] 08 (a) tt % B7fcjSL;fcVcomWS^»fc:m*S£«i«S©»ft*^'rt> 
©TffcoT* SipWffJ:9t>flEv*tfi?j*flE*:»3»-&©BiiPlBU 08 (b) a x |W|*£p« 20 

[0 9] 0 7 iC^Lfc ^11^ ^©^$c£r^"flE]B&0 

[01 o] m 2 icmhfcmikm^^mic&tf %mgkmm®.j&<D~M*7n-f&mmx & z> 0 

[01 1] 01 0 ^ L fc ^ B B B IE 1^ ^ © ffi © #U T' o T . 01 0 © *§ J: D & H )1 lc 
[0 1 2] i 1 (C^LfcV c omHSEiaR^&fflEfi/^^/l/^OJti^WftmjEoaiilPttlfi* 
[0 1 3] 0 1 tC^LfcV c o mMflESBfr5ttA'<*;I/''>>e>git'*~S 20©71/-AIC 

fett*»iRiKii*ffiowftn«!!R*^-r«SH^a&«o 

[0 i 4] T;i/^-Ky-r^at»/<*;ncfeH-* i Hj^oraa&^sR^oaijSfcjs-riiiis 30 

0 T? & S . 

^ -r 0 s& 0 t $> & 0 
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